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SECTION  I. 

IRON  AND  STEEL. 

IRON  ORES,  ROLLED  GIRDERS,  PLATES,  AND  RODS. 

In  the  general  arrangement  of  the  Universal  Exi)osition  of  18G7,  iron 
and  st-eel,  as  products  of  industry,  were  placed  in  the  fortieth  (jlass  of 
the  fifth  group.  In  the  distribution  of  the  work  of  the  Commission  of  the 
United  States,  made  in  conformity  with  the  directions  of  the  Secretary 
of  State,  a  committee  was  constituted  on  "  Metallurgy  and  the  extractive 
arts  in  general,"  and  to  this  committee  was  subsequently  assigned,  by 
resolution  of  the  commission,  the  duty  of  reporting  on  "  Minerals,  as  raw 
materials  in  the  economic  arts."  The  committee  consisted  of  Commis- 
sioners Hewitt,  D'Aligny,  and  J.  P.  Lesley.  To  Commissioner  Lesley 
was  assigned  the  task  of  reporting  upon  ^^  Mining  machinery  and  pro- 
cesses of  mining;"  to  Commissioner  D'Aligny,  on  "Minerals,  as  I'aw 
materials  in  the  economic  arts,  and  on  the  metallurgy'  of  the  i)reciou8 
metals ;"  and  to  Commissioner  Hewitt  "  On  the  production  of  iron  and 
steel  in  its  economic  and  social  relations." 

In  the  preparation  of  this  reiwrt,  in  order  to  bring  it  within  reasonable 
limits,  the  general  principle  has  been  adopted  of  attempting  only  to 
describe  specimens  of  material,  machinery,  and  processes  of  manufac- 
ture which  differ  substantially  from  the  experience  of  the  United  States; 
thus  presenting,  as  far  as  practicable,  a  purely  differential  report  upon 
the  ii-ou  and  steel  of  the  Exposition.  The  necessity  for  this  coiu-se  wiU 
be  apparent  from  the  mere  stiitement  that  the  catalogue  of  class  forty 
includes  2,395  entries,  of  which  the  far  larger  portion  are  produced  in 
the  United  States  of  equal  quality,  and  by  processes  equally  economical. 
The  exhibition  of  the  United  States,  however,  was  of  so  meagre  a  char- 
acter that  foreigners,  judging  from  the  lessons  of  the  Exposition,  would 
have  come  to  the  inevitable  conclusion  that  the  iron  and  steel  industry 
of  the  United  States  is  not  entitled  to  the  rank  which  it  undoubtedly 
oeeupies  in  the  metallic  production  of  the  world.  The  various  ores 
miinly  used  in  the  manufacture  of  iron  in  the  United  States  were  indeed 
to  be  found  among  the  minerals  exhibited  from  the  primitive  regions  of 
Lake  Superior,  New  York,  and  New  Jersey,  while  the  brown  hematites 
of  Connecticut,  Pennsylvania,  and  Alabama,  together  with  the  red  fos- 
ahferons  ore  of  Tennessee  and  Alabama,  and  a  brochure  published  by 
Mr.  Haines,  agent  of  the  State  of  Alabama,  were  sufficient  to  call  at^u- 
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tion  to  the  iinequalle<l  resources  of  the  United  States  for  the  foundation 
of  an  iron  hidustry  which,  under  equal  conditions  as  to  the  price  of  labor, 
would  soon  be  in  advance  of  that  of  any  other  nation  whatsoever.  A 
single  piece  of  spathic  ore,  from  Connecticut,  and  a  few  lueces  of  frank- 
linite,  from  Xew  Jersey,  alone  ser\'ed  to  indicate  the  possession  of  the 
indisi>ensable  material  ui)on  which  the  production  of  Bessemer  ste^l,  as 
at  i>resent  practiced,  is  ba4sed.  A  few  pieces  of  pig  iron  fix)m  Lake  Sui)e- 
rior,  from  Wisconsin,  Ohio,  and  Alabama,  and  some  inconsiderable 
S])ecimens  of  wrought  iron,  made  from  the  Lake  Superior  and  the 
Alabama  i)ig,  were  the  sole  indications  of  an  annual  i>roiluction  of 
more  than  a  million  tons  of  iron.  The  only  proof  of  the  existence  of 
any  manufacture  of  ste«l  in  the  United  States  was  contained  in  a  case  of 
very  beautifiU  specimens  contributed  by  Park  Brothers  &  Co.,  of  Pitts- 
burg, for  which  they  received  a  silver  medal.  There  was  no  evidence  in 
the  Exposition  of  our  large  and  increasing  product  of  bar  iron,  of  the 
roUed  ginlei's — in  the  manufacture  of  which  we  jireeedetl  the  world — of 
the  cut  nails,  of  which  we  eivjoy  almost  a  monopoly,  and  of  the  infinite 
variety  of  wrought  and  cast  iron,  in  the  skilful  pnKiuction  of  which  we 
are  not  surpassed  by  the  most  advanced  nations  of  Euro]>e.  On  the 
other  hand,  there  was  a  marked  superiority  in  the  products  of  the  Euro- 
pean makers  designed  for  uses  requiring  difficult  shai^es — a  requirement 
met  in  oiu'  country  either  by  welding  or  riveting  piw^s  together,  and 
which  in  Euroi>e,  at  the  present  time,  seems  to  be  almost  universally 
supplied  by  material  of  such  admirable  quality  as  to  admit  of  being  forged 
or  pressed  into  the  most  intricate  and  unusual  forms.  Such  articles  as 
deeply-dished  boiler  heails,  steam  domes,  tube  sheets,  and  even  culinaiy 
vessels  of  every  form  and  variety,  and  many  other  articles  of  fancy, 
designed  merely  a^  tour8  de  force^  such  ai»  (;o(*k(Hl  hats,  and  series  of 
sqmire  domes  raised  from  a  fiat  plate,  were  exhibited,  umde  fixnn  a  single 
piece  without  weld  or  joint-  Nor  was  this  evidence  of  iHH'uliar  excel- 
lence c^uifined  to  any  one  countr>\  In  France,  the  works  at  Ix»  Ci-eusot, 
Chatillon,  and  Commentry,  and  those  of  Messrs.  Petin,  Gaudet  &  Co.; 
in  England,  the  Bowling  and  Low  Moor  Works,  and  those  of  the  Earl 
of  Dudley;  in  Pnissia,  the  works  of  A.  Borsig,  near  I^rlin,  and  of 
Hoenle ;  and,  in  Austria,  the  im]H'rial  works  at  XeulHTg,  may  be  enu- 
merated, among  others,  as  Inning  exhibiteil  material  of  such  remarkable 
quality  as  to  oiRni  an  entirely  new  field  for  the  application  of  iron  and 

«t4H»l. 

Again,  there  was  unmistakable  e\idence  in  the  ExiM>sition  of  the 
readiness  of  the  Eun>]>ean  inmmastera  to  gi*apple  with  difficulties  in  the 
way  of  n>lling  sha|>es,  from  which  at  present  the  American  maker  would 
shrink.  For  example,  Messrs.  Petin,  (iaudet  &Co.  (Fran<»e)  exhibiti'il  a 
n>lh»d  lieam  of  the  depth  of  1  metre,  (3«|  inches,)  in  length  11.72  metn»s, 
(over  32  fi*<»t^)  and  weighing  2J  tons.  Tliey  also  exhibitinl  another  lH»ani 
weighing  2.3  tons,  .12  inches  in  height,  and  over  KNI  feet  in  length.  The 
works  of  Chattilou  and  Commentry  exliibite^l  a  beam  43^  inches  in  height, 
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and  with  a  12-iiich  flange,  but  of  very  moderate  length ;  but  another 
beam  was  exhibited,  about  100  feet  in  length,  9  inches  high,  weighing  about 
fifteen  hundred  weight  The  Burbach  (Prussian)  works  exhibited  a  rolled 
beam  47  feet  long  and  15  inches  in  height.  A  careful  observation,  how- 
ever, of  the  various  structures  in  process  of  erection  on  the  Continent,  failed 
to  show  that  these  remarkable  specimens  of  rolling  had  yet  been  brought 
within  such  limits  of  cost  as  to  admit  of  their  use  in  building.  In  the  Expo- 
sition building  itself,  no  rolled  beams  were  to  be  found  of  a  greater  depth 
than  9  inches,  and  in  the  innumerable  buildings  which  are  being  erected 
in  Paris,  and  in  which  iron  beams  are  invariably  employed  to  the  exclu- 
sion of  wood,  4  inches,  6  inches,  and  7  inches  are  the  dimensions  most 
generally  employed.  Thus  far  the  construction  of  a  fire-proof  building 
in  the  United  States  is  accomplished  with  less  iK)unds  of  iron  for  a  given 
strain  x>er  square  foot  than  in  France,  and  we  have  nothing  to  learn  from 
the  Exposition  in  this  res];>ect.  But  now  that  it  has  been  found  possible 
to  produce  beams  of  such  large  dimensions  by  the  simple  process  of  roll- 
ing, it  is  but  reasonable  to  expect  that  the  cost  will  be  reduced  as  expe- 
rience is  gained,  and  that  they  will  gradually  replace  the  riveted  girders, 
which  even  in  the  palace  of  the  Louvre  are  invariably  employed  for 
spans  of  any  considerable  extent.  It  is  proi)er,  however,  to  call  the 
attention  of  our  American  makers  of  rolled  beams  to  the  extraordinary 
specimens  which  we  have  described,  and  which  it  is  understood  are  pro- 
duced by  the  aid  of  the  "  universal  rolling  mill.''  Of  this  two  forms  were 
on  exhibition,  one  in  the  pavilion  of  Chatillon  (France)  and  the  other  in 
the  Austrian  department.  The  latter  consists  of  four  rolls,  in  two  pairs, 
working  at  right  angles  to  each  other,  a  description  of  which,  illustnited 
by  engravings,  can  be  found  in  Colbum's  Journal  (Engineering)  for  May 
24, 1867.  Of  the  mill  at  Petin,  Gaudet  &  Co.'s  no  model  was  exhibited, 
and  no  description  of  it  was  given  in  the  documents  furnished  to  the 
commission. 

By  a  i>ersonal  visit  to  the  works,  however,  the  construction  of  the  mill 
was  seen  to  be  very  simple,  and  not  remarkable  for  novelty.  For  each 
size  of  beam  there  is  a  pair  of  rolls,  each  having  a  working  face  at  the 
middle  of  its  length  equal  in  width  to  the  depth  of  the  beam.  The  diam- 
eter of  the  roll  at  this  part  is  very  large,  say  3  feet  6  inches,  the  body  of 
the  roll  for  the  rest  of  its  length  being  about  22  inches  diameter.  This 
formation  of  the  rolls  leaves  a  considerable  space  between  the  two,  except 
where  the  working  faces  come  together.  In  this  open  space  is  placed  a 
pair  of  rollers,  working  on  vertical  axes  fixed  in  stout  movable  frames, 
by  which  they  can  be  brought  into  juxtai)osition  with  that  portion  of  the 
horizontal  rolls  which  is  of  largest  diameter.  The  pile  used  is  somewhat 
Uiinner  than  the  width  of  the  flange  to  be  produced,  and  of  a  width 
fiomewhat  greater  than  the  depth  of  the  beam,  and  is  so  made  up  as  to 
conform  roughly  to  the  final  shape  of  the  girder.  As  the  main  rolls  are 
brought  together,  and  form  the  trough  in  the  beam,  the  friction  rollers 
at  the  sides  are  also  pressed  towards  the  centre,  and  tend,  by  the  pres- 
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wiin'  wbifli  tlipy  exert,  to  extend  the  fiituges  at  the  «aiiie  lime  that  tlic 
web  in  iK'injt  tlrawii  mit  l»y  the  main  rolls.  An  oflfeet  is  tiirm^  in  the 
side  of  the  large  ]>Drtiau  of  tlie  mils  t*)  receive  and  form  pi-ojterly  the 
tliuige  as  it  is  extended  by  the  presHiire  of  the  friction  mils.  The  latter 
are  worked  each  by  a  screw  in  a  horizout4il  frame  bolted  to  the  mUk  of 
the  housing,  the  se.i'ew  being  provided  with  a  ratchet  lever,  to  be  worked 
by  hand.  This  enables  the  thieknems  of  the  danges  to  bo  ai^jiDtteil  with 
precision.  With  this  mill  they  have  rolled  girders  of  4(l  inches  height, 
33  feet  long,  and  feel  confident  that  they  could  make  thetu  iK>  fwt  in 
len^h.  The  essential  feattu'es  of  this  mill  were  all  to  l>e  foiuid  in  the 
first  train  for  rolling  beams,  erected  in  1853  at  the  Trenton  Works,  New 
Jersey,  but  in  that  case  the  axes  of  the  driven  rolltt  and  of  the  friction 
rolls  were  at  right  angles  to  the  mill  of  Fetiii,  Citiudet  &  C'o.,  wldch  is 
probably  a  bett*.'r  working  arrangement  than  tlie  ohl  tniin  at  Trenton. 
The  (Tiuventid  mill  18  not  yet  introduced  iutu  England,  but  forms  the 
subject  of  an  English  patent  now  expired,  and  is  undoubtedly  destined 
to  fill  a  very  imiMirtant  plaw  in  the  rolling  of  iron,  and  the  American 
ironmaster  cannot  too  soon  avaU  of  its  advantages  before  imitediments 
shall  be  put  in  its  way  by  the  issue  of  American  patents 

Next  to  rolled  girders,  or  ^terhaps  even  more  remarkable  than  these, 
were  the  B])ecimen8  of  plate  irou  contributed  from  England,  Knnice.  Ger- 
many, and  Belgium.  John  Brown  &  Co.,  of  Sheffield,  exliibited  a  plate 
which,  after  being  dressed  up  to  square  edges  and  ends,  wax  30  teet  in 
length,  2  feet  S  inches  in  width,  and  U  inches  thick,  weighing  11  tons  & 
hnndred-wWght ;  and  also  a  piece  of  a  plate  whi(;b  ui  its  original  condi- 
tion was  13  feet  long,  6  fe«t  wide,  13^  inches  thick,  and  weighed  'M  tons. 

For  the  production  of  these  enormous  masses  of  iron  tlie  nmchinerj'  is 
of  the  ordinary  kind  in  constructhm,  but  of  dimensions  proi>()rtionate  to 
the  mass  of  iron  to  be  bandied.  The  size  of  the  rolls  is  3  feet,  and  the 
liamlluig  of  the  iron  is  accomjtiisbed  with  fiu-ility  by  the  iiid  of  steiim 
cnuies  and  of  iron  chains  winding  tijxm  the  rolls  themselves,  wliich  lire 
reversible  by  a  dutch  gearing,  uud  make  about  20  rc\'olutioiis  ]tcr  minute. 

Other  platus  of  six  inches  in  thickness  and  of  varioim  weights  up  to 
five  tons  were  exhibited  by  tlie  works  of  C'hatiUon  and  of  MessrH.  I'etin, 
(laudet  &  Co.,  (I-Vance,)  and  of  Hoenle,  (PruMKia.) 

Generally  there  may  be  said  tu  exist  a  prevailing  willingness  and  pntc- 
tice  in  the  Eiutiiiean  works  to  handle  ii-on  in  larger  matiscs  forever^' 
punKMw  than  we  do  in  the  United  StJd^s.  For  example,  Ik-lgiiun  exhib- 
iteil  bund  iron  tlirL-c-foiirths  ini'hcrt  ividv  by  1!.'U>  feet  in  h-ngtli ;  I'nissia 
exhibited  sheet  iron  of  IflJ  gauge,  4K  by  lUH  inches,  and  wii-e  iimIh  are 
fVe<|uently  to  bi^  found  in  all  tlie  depiulmentA  ranging  from  311  to  50 
IKinnds  in  weighty  rolled  in  trains  of  the  onlirinry  dimensions,  aiul  nin- 
ning  at  s|>eeilH  no  greater  than  we  employ  in  tbe  Uriileil  States,  for  lo 
iHuuid  billets.  Tliis  is  acwuuplishetl  by  kecjiiiig  the  billet  in  many  more 
grooves  at  the  same  time  titan  we  ujt«  in  the  habit  of  doing,  by  un  inge- 
niims  systeni  of  doubling  th«  ro«U  backwards  oud  forwards.    This  s 
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method  is  employed  at  Montataire,  in  France,  and  at  other  works  for 
rolling  braziers^  rods,  and  even  bar  iron ;  and  this  not  fix)m  the  necessi- 
ties of  the  order,  but  fix)m  choice,  as  a  matter  of  economy.  In  this  way 
one-inch  bars  of  100  feet  in  length  are  regularly  produced,  and  this  sys- 
tem, nnknown  in  the  United  States,  can  doubtless  be  introduced  \^ith 
great  advantage. 

But  the  most  remarkable  specimen  of  rolling  was  in  the  English  depart- 
ment, exhibited  by  Bichard  Johnson  &  Nephew,  of  Manchester,  in  the 
shape  of  a  coil  of  No.  3  wire  rods,  weighing  281  i)ouuds,  in  length  530 . 
jards«  it)lled  from  a  single  billet.  Also  a  coil  of  No.  8  wire  weighing  200 
pounds,  900  yards  in  length,  and  a  coil  of  No.  11  wire  weighing  95  pounds, 
in  length  790  yards.  These  wonderful  specimens  of  wire  were  not,  how- 
ever, produced  in  an  ordinary  mill,  but  were  rolled  in  a  machine  invented 
by  George  Bedson,  the  manager  of  the  Bradford  iron  works,  in  Man- 
chester. This  maehine  consists  of  rolls  in  thirteen  pairs,  placed  one 
behind  the  other,  instead  of  side  by  side,  as  usual,  with  guides  connect- 
ing the  successive  pairs  of  rolls,  and  revolving  at  such  relative  rates  of 
speed,  that  the  billet  being  rolled  receives  the  compressing  action  of  the 
rolls  all  at  the  same  time.  The  billet  is  fed  from  a  long  heating  frirnace 
at  one  end  of  the  train  of  rolls,  being  charged  at  the  end  of  the  funiace 
furthest  fit)m  the  train.  A  Siemens'  generator  is  used  to  supply  the  ftu*- 
nace  with  gas,  so  as  to  insure  a  uniform  heat.  The  average  product  of 
the  train  is  11  tons  per  day,  and  the  weight  of  the  billets  usually  rolled 
is  from  80  to  100  pounds.  A  comparison  of  the  work  for  six  months, 
^ith  two  old-fashioned  trains  also  running  in  the  same  works,  shows  that 
the  waste  is  reduced  from  lOJper  cent,  to  6^  per  cent.,  and  that  the 
consumption  of  coal  is  reduced  from  14  hundred- weight,  three  quarters, 
25  pounds,  to  8  hundred  Weight,  and  18  pounds  per  ton,  most  of  which 
saving  is  doubtless  due  to  the  use  of  Siemens'  furnace,  and  not  to  the 
train ;  the  advantages  of  the  latter  consisting  in  an  increase  of  product 
of  nearly  one-half  in  the  increased  weight  of  the  billets  rolled,  and  in  the 
K'onomy  of  the  labor  employed.  A  i>ersonal  \'i8it  was  made  to  the  Brad- 
ford iron  works,  to  see  the  oi>eration  of  this  ingenious  and  successful 
machine.  It  ai>pear8  to  be  all  that  could  be  desired,  and  the  action  of 
the  rolls  upon  the  iron  unquestionably  proijuces  a  sounder  and  better  rod 
than  when  worked  by  the  old  process,  and  this  is  due  doubtless  to  the 
higher  and  more  uniform  heat  at  which  the  rod  is  finished.  ^ ' 

In  the  use  of  wire  for  telegraphic  puq)oses,  for  wire  suspension  bridges, 
and  for  cables  and  ropes,  the  superior  value  of  long  lengths  is  undeni- 
able. Bedson's  machine  has  therefore  the  double  merit  of  i)r()ducing  a 
better  article,  at  a  lower  cost,  than  has  hitherto  been  obtained ;  and  it  is 
a  matter  of  regret  to  those  who  have  become  familiar  with  its  novelty 
and  its  merits,  that  it  received  only  the  recognition  of  a  silver  medal, 
when  it  so  justly  deserved  the  highest  prize. 


1  Tbe  same  principle  bas  been  since  snccessfully  applied  to  the  rollin^^  of  bar  iron. 
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Borsij,',  or  Berlin,  cxiijliitod  ri?uiiu'knlile  s|)e<rimeiiH  of  tpti^mtiv  puddle 
bulls,  a  siugle  one  weigbiny:  I,(Kt4  kilograms,  (more  thuii  ii  ton.)  and  he 
also  exliibitod  a  wrouulit-irou  |>i»tou  without  a  weld,  weijjhiiif;  590  kilo- 
graniB,  (nearly  12  hiindi-ed -weight.)  Tiiese  are  not  mere  ttum  <ie  force, 
as  he  is  jtrepareil  t«>  take  orders  at  a  price  whieli  renders  it  eeonomieal 
to  employ  his  pnidnct, 

In  conneetioii  witli  the  large  masses  of  iron  with  wiiieli,  as  demoa^trnted 
in  the  Exposition,  modem  industry  so  muc^h  occupies  itself,  it  is  pntper 
to  refer  to  the  crank  shafts  exhibite<i  by  Messrs.  Marrel  trferes,  of  Oier, 
(Fi-ance.)  Of  these  one  bas  three  cranks  p1ae«d  120°  ai>art,  and  bas  a 
length  of  neaily  40  feet,  the  weight  Iteing  30,1811  kihtgraniti,  or  iilxtnt  30 
tons.  Another  is  a  four  throw  urauk,  siiy  27  feet  in  length  and  12  inches 
'  in  diametf-r. 

Among  the  new  apjdicatinns  of  iron  exbiWtwl  in  the  Exi»OKitinii  are  the 
weldlesR  bjuids  ma^le  at  the  Bowling  an<l  TjOw  Moor  works,'  (England,) 
employed  for  uniting  the  eylindriojil  sections  of  xteani  boilers,  covering 
the  joints  and  strongly  riveted  on  eat^h  side  thereof,  so  not  merely  as  to 
make  a  firm  union,  but  greatly  to  stiS'en  the  boiler  when  tinished.  The 
Bowling  ring  has  a  cross  section  like  the  letter  TJ,  with  wide  tlatiges,  and 
seems  l»ett<'r  atlapted  to  stifl'en  the  boiler  or  flue,  and  to  allow  of  expan- 
sion and  contniciiciii,  than  the  tiat  ring  made  by  the  Low  Miwr  works. 

The  one  on  txiiiliitlun  is  seven  inches  in  total  width,  three-eighths  thick, 
the  anl  iu  the  middle  rises  two  inches,  and  the  width  of  tlie  flanges  in 
two  and  one-half  inches.  These  luinds  would  ap]>ear  to  l>e  thoroughly 
well  adapted  to  their  puri>ose,  and  worthy  t>f  immediate  a<!option  in  onr 
country. 

CAST  STEEL. 

In  cast  steel,  by  whatsoever  process  |)roduced,  the  same  tending  to 
large  massl^s  and  dillicult  shagH's  whs  to  lie  remarked.  In  advance  of  all 
other  makers,  the  «[>ecimeus  exhibited  by  Knipp,  of  Kssen,  (fnissiH,) 
were  worthy  of  tlie  highest  admiration,  Tlie  largest  single  piee»-  of  cast 
stell  was  a  cylindrical  ingot  forged  at  one  etal  into  an  octagonal  sbaite, 
J)6  inches  in  diameter,  and  weighing  40  tons.  The  grain  of  this  ingot 
was  cxptMMHl  by  the  trw^ture  of  the  forged  end,  itml  wiu4  uneonmionly 
uniform  and  fitH<  from  air  bubbles.  A  piece  had  also  lH*en  cut  fnau  tJie 
jtortioii  nor  forge^l,  which  showed  at  the  |>Iace  of  IVncture  an  e4|uully  uni- 
form grain. 

At  the  English  exhibition  of  ii01,a  e^tst  sti^^'l  ingot exliibitetl  by  Knipp. 
weighing  two  and  u  i|iiarter  tons,  eausul  nion-  ustonishuient  than  the 
ingot  we  have  just  (lescrilwil,  lw<eHUse  the  world  has  sinw  iH-eome  familiar 
with  metallic  masses  of  enonuous  sixe,  but  tht^  progivsn  nnule  in  sixt««n 
years  in  the  pnxluction  of  ciist  steel  isnone  the  less  nuir%'ellous,cs|H'<-lally 
if  eonsideiiH]  in  connection  with  the  mnchinerj-  nei-e»isar>'  lo  pnshut>  and 


For  »  dracri|itloti  oftb*  pr«cM»uf  oishinK  inntat  Low  Uiior,  HowIIdit.  anil  Fk(iil«y,  lb* 
imt  ta  (flferTi-J  tu  "  Ferry'*  MvUllurgy  v(  Iron  BiiJ  SimI,"  ftf*  T.VL 
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work  the  ponderous  ingots  into  shape,  and  the  organization  of  the  labor 
and  skill  required  for  their  formation. 

The  establishment  of  Krupp  occupies  about  450  acres,  of  which  one- 
fourth  are  under  roof.  The  number  of  men  employed  in  the  works  is 
8,000,  besides  which  2,000  more  are  employed  in  the  coal  mines,  at  the 
blast  furnaces,  and  at  tbe  ore  mines.  The  production  of  these  works  in 
1806  was  61,000  tons,  more  than  the  entire  production  of  cast  steel  in  the 
urorld  at  the  time  of  the  first  Ehiglish  exhibition.  The  value  of  this  pro- 
duct was  over  $10,000,000  in  currency.  It  was  accomplished  by  means 
of  412  smelting,  reverberatory,  and  cementing  furnaces,  195  steam  engines, 
ranging  &om  2  to  1,000  horse-power,  49  steam  hammers,  in  the  largest  of 
which  the  hammer  block  weighs  50  tons,  ^  110  smiths'  forges,  318  lathes, 
111  planing  machines,  61  cutting  and  shaping  machines,  75  grinding 
machines,  26  special  tools.  1,000  tons  of  coal  are  consumed  daily  in  the 
manufacture  of  steel  alone,  and  120  steam,  boilers  are  in  use  evaporating 
150,000  cubic  feet  of  water  daily.  Fifteen  miles  of  rail  are  laid  in  the 
works  alone,  and  6  locomotives  and  150  cars  are  required  for  its  use 
within  the  limits  of  the  establishment. 

In  order  to  appreciate  the  eminent  justice  with  which  the  grand  prize 
of  the  Exi>osition  was  bestowed  upon  Frederick  Knipp,  it  is  not  merely 
necessary  to  study  these  marv^ellous  figures,  but  to  consider  that  this  estab- 
lishment, by  far  the  most  extensive  ever  produced  by  the  energy  of  man, 
and  these  processes,  the  most  difficult  ever  attempted  by  his  ingenuity, 
are  the  offspring  of  a  single  life,  begun  almost  by  the  side  of  his  father's 
humble  forge,  and  rising  tlirough  the  various  stages  of  poverty,  trial,  dis- 
couragement, and  final  success,  to  the  very  front  of  the  industrial  achieve- 
ments of  the  world.  Such  an  establishment,  such  results,  and  such  a 
man,  have  si^ecial  interest  for  the  United  States,  where  the  natural 
resources  of  the  country,  the  rapid  progress  of  population  and  civilization, 
and  the  genius  of  our  free  institutions,  all  invite  a  generous  emulation  in 
order  to  equal,  and  in  course  of  time  even  to  suri)ass  these  magnificent 
achievements,  which,  if  Krupp,  the  great  captain  of  modem  industry, 
had  not  lived  in  our  day  and  generation,  might  well  have  been  deemed 
imiKissible. 

^Vnioug  the  other  remarkable  si)ecimen8  exhibited  by  Krupp  is  a  cast 
steel  tire,  rolled  without  weld,  eight  feet  in  diameter,  a  cast  steel  axle  of 
crucible  steel,  with  cast  steel  disk  wheels,  neither  forged  nor  rolled,  but 
<.*a8t  directly  into  shape,  weighing  1,623  pounds;  a  cast  steel  locomotive 
crank  axle,  with  cast  steel  wheels  six  feet  in  diameter,  weighing  3  tons 
13  hundred  weight;  a  cast  steel  junction  ring  of  angular  section,  for 
nniting  the  courses  of  steam  boilers,  maile  Avithout  weld,  eight  feet  in 
diameter,  weighing  483  pounds;  a  cast  steel  double  crank  shaft  for  a  vscrew 
Hteamer,  25  feet  long,  14  inches  in  diameter,  weighing  (finished)  9 J  tons; 
forged  under  the  50-ton  hammer  from  an  ingot  originally  weighing  27  tons. 
And  this  is  a  proper  place  to  note  that  cast  steel  crank  shafts  appeiir  to 

*  Krupp  is  now  erecting  a  hammer  of  120  tons. 
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be  coining  into  general  use,  not  merely  for  locomorive  ami  Wiitiouary 
engines,  but  for  tbe  uiaasive  marine  enginps  which  are  reqiure<i  for  the 
steamers  devoted  to  tlie  btisiueAS  of  truneatlfuitic  iia%igatinn.  The  exjmri- 
eaofi  with  these  east  steiel  crank  shafts  for  marine  engiiieit  does  not  at>peAr 
to  be  sufficiently  extensive  to  warrant  any  positive  oiiinion  as  to  the  com- 
parative value  of  vatii  Kt«cl  and  iron  for  the  piirjmne,  and  it  is  possible 
that  in  cases  wliere  great  resistance  to  torsion  is  rwpurwi,  iron  will 
nmintain  it«  place.  In  any  event  the  attention  of  engineers  Itas  l>een  so 
called  tu  this  xnhjettt  by  the  Exposition,  that  we  may  exjieet  soon  to  liave 
all  donbt*  on  this  important  subject  removed. 

The  niost  striking  object,  however,  in  Krnpi>'8  exhibition,  was  the  cast- 
steel  IWtO-poiindcr  rilled  hrewh-lomling  gnn,  resting  on  a  cast-steel  car- 
riage intended  for  the  arming  of  coast  batteries  for  the  destruction  of 
intn-plated  ships.  It  consists  of  an  inner  tube,  upou  whii^h  are  shrunk 
cast-steel  rings.  This  tube  was  forged  under  the  'M-Um  hammer,  from 
an  ingot  weighing  4(lJ  tons,  but  reduced  in  the  process  of  manufacture 
to  20  tonn  by  the  loss  of  the  Hiiiking  bead,  and  by  forging,  turning,  and 
boring.  The  cast-steel  rings  are  three  in  number  at  the  powder  cham- 
ber, and  two  in  number  towards  th»*  muzzle  p<irrion  of  the  gun.  These 
rings  weigh  30  tons  in  the  aggregute,  and  were  ea^^h  ni»uufactui-e<l  tnna 
an  ingot  without  welding.  Tlie  t^rtjil  weight  of  the  giui  is  5tt  tons,  tlie 
diameter  of  tlie  bore  is  14  inches,  and  the  total  length  of  the  gun  is  210 
inches.  In  has  40  rifle  grooves,  in  depth  .15  inch,  and  the  twist  of  the 
rifling  diminishes  from  one  turn  in  »H0  inches  to  one  Mini  in  1,014,4 
inches:  the  weight  of  the  solid  shut  is  1,212  [>onnds,  ami  of  the  shell 
1,080  ]Kiunds,  and  the  weight  of  the  latter  is  nmrte  up  of  the  cast-steel 
shell,  834  jHiunds,  the  lead  jacket,  220  |M)niids,  and  the  bm-sting  charge, 
17  [wunds;  the  charge  of  powder  forthe  gun  is  fi-oni  110  to  I'M*  ]>oiuids. 
Ttic  cannon  reiK»8i'S  iiiwn  a  stwl  carriage  weighing  15  tons,  and  the  two 
togetlier  work  iii»on  a  turn-table  weighing  2.1  tons.  The  tomtaltle  was 
not  exhibited  fur  want  of  space,  but  it  wits  stated  lliat  the  gini-caniage 
slides  smoothly  ui>on  the  tuni-table  to  the  che>eks  at  the  Imckstaj's  at 
eneli  dis«-hat'ge  of  the  gini,  and  tlint  two  men  can  quickly  and  easily  ele- 
vate, depress,  and  turn  the  gun  so  as  to  follow  and  cover  with  Ri>eed  and 
certainty  any  vewiel  in  motion.  Tlie  price  of  the  gnn,  which  is  under- 
atood  to  have  lieen  made  forthe  KuHsinn  government,  is  £!.'>,  T.'iO  sterling, 
and  of  the  eiuriage  and  turu-lnble  £«,l)(»0,  Ix-ing  alsmt  Jl.W.OOO  in  eiir- 
reiiey.  Hixteeu  months  of  mrn'mittitt  labor,  by  day  and  night,  were 
esi>ended  uimu  its  nmnufaclure,  and  its  trans)  sirtat  ton  from  the  works 
to  the  Exiwsitioii  n>(inired  a  car  made  entin^ly  of  steel  and  iron,  weigh- 
ing 24  tons,  resting  on  12  wheels. 

It  forms  no  jmri  of  the  pnirostt  of  this  reiKirt  to  institute  n  comparison 
between  dilTeir^nl  systems  of  onlnancc,  or  even  Ut  undertake  to  decide 
tJie  relative  value  of  east  and  wrought  iron  and  steel  for  the  manufac- 
ture of  giuis,  but  it  has  1m*u  <leeme«l  best  to  give  a  somewhat  elaltomte 
(leHcrijitimi  of  this  monster  engine  of  war.  in  onler  to  itidK'itle  (he  |>ossi- 
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bilities  of  construction  in  its  most  difficult  and  expensive  form,  in  case 
exi>erience  should  show  that  such  weapons  will  hereafter  be  required  in 
our  own  country.  In  this  connection  a  comparison  with  the  largest  guns 
produced  in  England  will  be  of  interest.  Sir  William  Armstrong  exhibits 
a  12^ton  9-inch  muzzle-loading  rifled  gun,  constructed  on  the  coil  prin- 
ciple, and  mounted  on  a  wrought-iron  carriage  and  slide ;  the  weight  of 
the  projectile  is  250  pounds,  and  the  charge  of  powder  43  pounds.  This 
gun  is  beautifully  made,  and  is  noteworthy  from  the  fact  that  the  com- 
pn?ssion  for  checking  the  recoil  is  wholly  of  iron,  and  is  thi'own  in  and 
out  of  action  by  a  lever-handle,  which  is  self-acting  if  neglected.  The 
gun  is  designed  for  use  on  shipboard.  The  largest  Whitworth  gun 
exhibited  is  a  150-pounder,  and  is  constructed  exclusively  of  mild  steel, 
wrought  into  tubes,  wliich  are  forced  into  each  other  by  hydraulic  pres- 
sure. But  to  us  the  most  interesting  gun  is  the  9-inch  Paliser  gun, 
made  by  casting  an  exterior  coating  of  iron  around  an  interior  barrel  of 
wrought  iron,  constructed  on  the  coil  principle.  This  gun  carries  a  pro- 
jectile of  250  pounds,  and  if  in  practice  it  should  be  found  to  have  sub- 
stantial advantages  over  our  cast-iron  guns,  it  suggests  a  method  by 
which  we  may  apply  the  principle  to  the  reconstruction  of  the  large 
niunber  of  cast-iron  guns  which  have  been  accumulated  during  the  last 
few  j'ears.  The  gun  now  manufactured  by  the  British  war  department,  at 
Woolwich,  consists  of  a  cast-steel  tube,  upon  which  rings  of  fibrous 
wrought  iron,  made  upon  the  coil  principle,  are  built  up,  and  the  speci- 
men exhibited  was  a  12-ineh  muzzle-loader,  weighing  470  hundred- weight, 
length  of  bore  145  inches,  having  9  grooves,  each  1^  inch  wide  and  .2 
inch  in  depth,  the  spiral  increasing  from  one  turn  in  1,200  to  one  turn  in 
600.  The  weight  of  the  charge  of  powder  is  70  pounds,  and  of  the  pro- 
jectile 000  pounds. 

Tlie  only  other  gun  requiring  notice  was  a  cast-steel  gun,  made  by 
Petiu,  Gaudet  &  Co.,  weighing  sixteen  tons,  and  intended  to  throw  a 
l)rojectile  of  300  pounds  in  weight;  but  it  was  quite  evident  that  the 
manufacture  of  steel  and  wrought-iron  guns  in  Prance  is  still  in  its 
infancy,  and  thiere  would  seem  to  be  the  same  uncertainty  in  regard  to 
their  value  as  prevails  in  the  United  States.  But  there  would  seem  to 
lie  no  doubt  that  within  certain  limits  of  size,  and  perhaps  for  all  sizes 
of  field-i)ieces,  cast  steel  is  regarded  as  the  best  material,  and  Knipp  has 
already  produced  more  than  3,500  cast-steel  guns,  mostly  rifled  breech- 
loaders, and  at  the  present  time  has  orders  in  hand  for  immediate 
delivery'  of  2,200  gims,  ranging  from  4-pounders  to  300-poiuiders.  !N'ot 
nuich  acciu^te  information  is  to  be  procured  in  regard  to  the  endurance 
of  the  larger  sized  guns,  but  Knipp  exhibited  a  cast-steel  rifled  4-pounder 
breech-loading  gim,  belonging  to  the  Prussian  war  department,  which 
had  been  fired  several  hundred  times,  with  gradually  uicreasing  charges 
up  to  three  and  three-quarters  poimds  of  powder  and  122  pounds  of 
shot,  without  the  slightest  ai>pearance  of  injury. 

Although  no  evidence  was  afforded  by  the  Exposition  of  ttie  sv\b«»^ta- 
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tiou  of  ciiMt-sti^el  for  coKr-irtui  sliot  in  tUc  Preuch  wrvict^,  my  \'isit«  to  the 
Freufh  bon  works  Ht-fMoed  tu  »Iiow  oonclUHively  that  such  is  tU«?  i-ase,  as 
all  the  large  estAbliahiueiits  wi;rti  ac'tdrely  eiigageii  in  the  nuLniifa^-'tnro 
of  caat-stf«l  miasiles  of  all  sizesy  but  more  esi»«!ially  of  tlie  larger  cali- 
bre; and  whatever  the  fact  may  I*,  it  in  tinite  evident  tliat  ca«t  rteel  18 
reganleil  by  French  military'  engineers  as  SHi>enor  U)  all  other  materials 
where  ^H-netratinn  is  required. 

Kriip|i  also  exhibited  a  cast-steel  rail  J)l)  feet  in  length,  and  bent 
double,  cold,  iu  the  middle,  without  fracture.  His  engineer  io  the  Expo- 
sition stated  that  their  annual  product  of  rails  was  about  30,000  tons, 
and  that  no  Ikissemer  steel  wa^  employe<l  in  theu'  constructinu.  lu  the 
absence  of  a  personal  visit  to  thw  works,  we  are  bound  to  weeiit  this 
statement  as  true,  although  it  is  stated  on  good  authority  that  as  many 
as  nine  pairs  of  converters  are  coustuntly  employed  at  the  works  in  tho 
productiou  of  Bessemer  steel,  and  there  seems  to  l>e  an  impression  that 
tile  tires  latterly  prodnced  at  Essen  are  not  quite  etpial  in  quality  to  the 
remarkable  material  which  vias  at  first  employetl  for  this  purjHise.  This 
may  In-  only  the  result  of  rival  representations,  and  it  is  undeniable  tliM 
up  Ui  the  present  time  Krupp  uiHintains  his  pnseuiiuenc«  in  the  maan- 
facture  of  locouiotive  tires,  and  is  probably  justified  in  the  claim  which 
he  makes,  that  his  cnicible  east-steel  coils  are  sujwrior  to  those  mode 
from  Itcssemer  metal.  In  the  year  18(J5  the  sale  of  ca8^steeI  tirea 
aniount4'<l  to  ll,39fi  sets,  and  the  guarantee  of  their  endurance  given  by 
Knipp  is  that  tliey  will  nui  400  kilometres  for  e^tcli  kUogram  of  weight, 
(e<inivaleiit  to  12u  miles  per  [wund;)  that  is  to  say,  a  tin'  weighing  6U0 
{Hiunds  is  guaranteed  to  run  To,000  miles,  but  their  actual  jterfurmaaco 
as  a  general  rule  shows  a  mu<:h  liigher  endurance.  The  results  with 
tliese  tires  and  those  of  other  makers — such  as  Naylor,  Vickers  &  Co^ 
Firth  &  Sons,  the  Bochum  Company,  Petiu,  Guudet  &  Co.,  Uic  Bowling 
Company,  and  the  Monk  Bridge  Company,  and  other  resiiei'table  niaken, 
would  seem  to  justify  tlie  brotid  statement  that  the  day  for  iron  Umtoiho- 
tive  tires  bus  pas8e<l  by,  and  that  it  is  far  more  ec4>nomioal,  if  not  uiore 
safe,  to  sultstitnte  imst-steel  tires  in  every  cose. 

The  same  conclusion  cannot  yet  be  ufflrmed  of  rails,  because  the  inter- 
est a*:count',  of  but  little  consequence  in  the  case  of  the  tins  iHM-ouies  a 
very  serious  and  indee*!  contmlliug  element  iu  tlie  case  of  rails.  It 
may  be  itUiteil,  liowever,  tlint  in  all  cases  where  inm  rails  wejir  out  in 
consequence  of  hard  9er\nc*  within  the  limit*  of  duration  assigned  to  a 
steel  tire,  it  is  quite  as  tH.-onomicul  to  use  steel  mils  iu  lieu  of  iron  ones 
as  it  is  tu  use  nti-vl  iu  lieu  of  iron  tUvti.  But,  assuming  the  cost  of  CASt- 
ati<(sl  rails  to  be  <louble  that  of  good  iron  mils,  it  is  quitu  evideut  that 
there  must  lie  a  limit  in  tlie  dimition  of  iron  rails  U-yond  which  it  will 
not  i>ay  Ui  substitute  cast  steel.  Tbis  cultriilation  is  one  whidi  must  be 
made  by  each  t^onsuiuer  for  himself,  with  reference  to  tlie  available  cai>i- 
tal  at  his  disiHtsul;  but  it  is  sale  to  dcclan-  that  on  all  rotids  when-  the 
iron  rail  bus  an  average  life  of  teu  years  it  wuuUl  nut  Is-  pmlitabh^  Io 
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sabstitnte  cast-steel  rails,  and  so  long  as  the  average  rate  of  interest  paid 
by  railroad  companies  in  the  United  States  amounts  to  eight  per  cent, 
per  annnm  it  would  be  found  expedient  considerably  to  reduce  the  limit 
of  ten  years  above  assumed  for  the  duration  of  iron  rails  before  the  sub- 
8titation  of  steel  rails  could  be  justified  on  groimds  of  economy.  Even 
in  England,  where  capital  is  superabundant  and  the  rate  of  interest  on 
long  obligations  not  over  five  per  cent.,  and  the  traffic  per  mile  of  very 
large  dimensions,  requiring,  as  a  general  rule,  the  renewal  of  iron  rails 
in  seven  years,  cast-steel  rails  have  thus  far  not  been  very  extensively 
introduced;  and  even  on  the  London  and  ^NTorthwestem  railway,  which 
owns  a  mill  devoted  expressly  to  their  manufacture  from  Bessemer  steel, 
and  which,  from  its  enormous  traffic,  has  every  inducement  to  make  its 
road  as  permanent  as  possible,  the  money  question  seems  to  check  the 
use  of  cast-steel  rails  upon  any  very  extended  scale.  And  yet  the  neces- 
sity of  more  durable  rails  than  those  generally  in  use  is  so  apparent  that 
any  attempt  to  secure  greater  durability  without  much  additional  cost  is 
regarded  with  great  interest,  and  hence  in  the  Exposition  there  were  many 
specimens,  and  from  all  the  leading  nations,  of  iron  rails  with  steel  heads. 
In  some  cases  the  material  employed  for  the  head  was  puddled  steel,  in 
others  cast  steel,  and  in  others  Bessemer  steel.  It  seemed  to  be  gener- 
ally admitted  that  the  durability  of  the  steel  in  the  head  was  in  nowise 
impaired  by  its  being  placed  u^ion  a  cushion  or  be<l  of  wrought  iron,  but 
the  great  difficulty  appeared  to  be  in  securing  a  thorough  union  or  weld 
between  the  two  kinds  of  metal.  In  the  Austrian  department,  where 
some  admirable  specimens  of  steel-headed  rails  were  exhibited,  from  the 
Neuburg  Works,  the  engineer  in  charge  stated  that  nine  i)er  cent,  of  the 
heads  failed  in  the  weld  during  the  first  year,  but  that  subsequently  no 
failures  occurred,  and  that  even  with  this  amount  of  loss  the  rails  were 
regarded  as  cheaper  than  either  steel  or  iron.  At  Crewe,  where  the  works 
of  the  London  and  Northwestern  Company  are  situated,  and  where  a 
considerable  quantity  of  Bessemer  steel-headed  rails  have  been  made,  it 
was  stated  that  some  difficulty  had  been  found  at  first  in  making  a  relia- 
ble weld  of  the  steel  to  the  wrought  iron,  and  that  as  many  as  five  per 
cent,  of  the  rails  first  made  had  failed  in  consequence  of  the  loosening  of 
the  steel  top;  but  as  experience  wa«  acquired  in  the  manufactiu'e  this 
difficulty  had  disappeared,  and  the  percentiige  of  loss  luid  been  reduced 
materially.  The  practice  at  Crewe  is  to  place  a  bar  of  soft  pudtlled  iron 
l)etwec*n  the  steel  of  the  top  and  the  old  rails  used  in  the  lower  part  of  the 
rail,  and  as  a  fiirther  protection  the  steel  for  the  head  is  rolhnl  in  the  form 
of  a  channel  bar,  with  ribs  in  the  recessed  portion  so  as  to  fold  aroimd 
and  embrace,  as  it  were,  the  head  of  the  rail.  Considerable  experience 
has  already  been  acquired  in  the  United  States  as  to  the  feasibility  of 
making  a  sufficiently  good  junction  between  the  ironand  steel  for  a  durable 
rail,  and  it  may  be  confidently  affirmed  that  there  is  no  practical  difficulty 
in  the  wa^'  of  making  an  iron  rail  with  a  steel  head,  whether  of  puddled, 
Bessemer  or  cast  metal,  that  will  meet  all  the  reasonable  requirements 
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of  till'  raw,  and  reduce  tlie  failiirea  to  less  than  one  jier  cent.  Tlie  cost 
of  stt'el-hcaded  rails  is,  of  i-ourse,  intennediate  botweeii  that  of  all  iron 
and  that  of  all  st4>el  I'silm,  and  the  system  {Ktasesses  the  (n^at  advantage 
of  reuderiiig  all  the  old  niiln  available  for  ra-munufacture,  aud  of  thns 
renewing  the  tracks  with  a  bearing  sarface  of  steel  by  gradnal  steps,  and 
with  a  very  moderate  increase  of  cost  On  the  London  and  Northwest- 
ern ndlway,  which  has  had  the  most  experience  in  the  use  of  Bessemer 
and  steel- liemleil  rails,  exi>enence  seems  to  show  that  the  steel-headed 
rails  |K)ssess  all  the  requirements  in  jioint  of  cost  and  dui-ability  for  their 
general  intro<luction  on  the  line,  and  the  conclusion  is  irresistible  in  my 
own  mind,  after  a  careful  etndy  of  the  specimens  in  the  Exiwsition,  that 
the  steel-headed  rail  will  ultimately  prevail  over  all  other  kinds  of  rails 
now  known,  and  that  in  the  United  States  the  f^;ilities  for  their  mann- 
facttire  are  unusually  favorable.  It  is  a  question  in  what  mnnner  the 
steel  shall  bo  made  for  the  bea^la,  and  this  iwint  will  l>e  discussed  when 
we  come  to  s{)eak  of  pnx^ettses,  and  it  is  enough  to  state  hen-  that  a  good 
steel  head  can  Ik- made  Romany  one  oftlie  kinds  of  steel  above  ni>ecifle<i.  • 

In  closing  this  brief  statement  of  the  remarkable  H)HH^'iHieus  of  cast 
steel  ill  the  Kx|H)Kitioii,  the  jiroducts  of  the  Bochura  Conijiany  {Pnissia) 
shouhl  not  Im  overlooked.  An  enonuoiis  cast-stt-el  lu'll.  weitihinj;  i^tt.-'iOO 
pounds,  remarkable  for  the  admirable  pro{H>rtion  whlcli  existed  between 
its  sixe  and  its  t^me,  was  not,  however,  more  wondeH'ul  tltiiii  the  cast- 
steel  railway  wheels  mmle  in  seta  often  or  a  down,  luiited  bv  it  thin  sh^ 
of  metal  running  through  the  centres,  thus  enabling  one  sinking  head  to 
answer  tV)r  the  whole  quantity,  and  ae<^>uring  greater  density  and  sound- 
ness in  the  metal.  These  wheels,  when  cut  apart  and  tiirnf^i  up,  were 
beautifttlly  sound  and  clean,  and  gave  evidence  of  ability  to  east  steel 
with  as  mnch  fiicilitj'  as  ordinary  cast  iron.  Another  evidence  of  this 
was  to  t>e  found  in  a  locomotive  cylinder,  bonnl  and  of  such  linish  and 
eoundtu'ss  as  not  merely  to  excite  general  aduiimfimi.  Imt  iriiliiced  the 
belief  that  possibly  it  was  cast  inm  which  ha<llH'cridei>rived  i>rilNcarli«n 
by  l>eing  annealed  in  a  Imth  of  oxide  of  iron,  or  sonu?  i)t!ier  dii-;ulH>nizing 
material. 

In  the  Swiss  de|twrtment,  inn«^'hine-cnt  »te«'l  flies  were  exhibited  fully 
equal  to  any  cut  by  hand;  and  this  result  is  siiid  to  In-  dne  to  the  grind- 
ing of  the  blanksacross  the  faee  instead  of  lengthwise,  a  iHiiiit  which  may 
have  gn>at  value  to  utu-  uvm  makers  of  tiles. 

(^rALlTY  OF  MATERIAL. 

A  careful  oliserver  of  the  iron  and  steel  specimens  in  the  Exi»osition 

could  not  fail  to  Ik-  stnu-lc  with  the  varieties  in  the  qnidity  of  the  metal 

exhibited  and  the  evident  attention  jiaid  to  the  adaptation  of  special 

'  til  view  uf  ih»  fcrmt  iDloml  which  ihii  cfliinlrj-  lim  In  Mt'.urlDK  kuoiI  niln,  I  linr* 
obtalocil  [wmiLtiiuii  lo  itiacrl  in  rm  ■ppemlixfFjn  rtrj  vkluHbln  paprr.  recxDtlj  read  Iwfon 
the  Btltub  AiHirlailoD  of  CirJI  EoKliuMtni,  \>j  C.  V,  SanJWg,  uq.,  Impociur  uf  nul*rv 
Matrriai  tor  Ihn  SnedUh  f^Temiiieut 
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qualities  to  special  uses.  In  some  establishments  only  a  particular  quality 
would  be  produced,  but,  as  a  general  rule,  all  the  large  works  exhibited, 
and  seemed  prepared  .to  produce,  a  quality  proportioned  to  the  price  to 
be  paid. 

In  the  pavillion  of  Le  Creusot,  for  example,  seven  different  qualities 
of  merchant  iron  were  displayed  as  examples  of  the  use«  to  which  each 
quality  would  be  applied,  and  a  personal  visit  to  the  works  satisfied  me 
that  there  was  nothing  fancifid  in  these  grades.  In  the  Welsh  iron  works 
it  is  notorious  that  the  quality  of  the  article  produced  is  directly  propor- 
tioned to  the  price  paid  for  it,  and  in  my  visits  to  those  gigantic  estab- 
lishments which  have  grown  up  in  the  mountains  of  South  Wales,  it  was 
humiliating  to  find  that  the  vilest  trash  which  could  be  dignified  by  the 
name  of  iron  went  universally  by  the  name  of  the  American  rail. 

This  is  no  fault  of  the  Welsh  iron-master,  but  has  arisen  from  the  almost 
universal  practice  of  late  years,  on  the  i)art  of  American  railroad  com- 
panies and  contractors,  of  purchasing  the  lowest-priced  article  that  could 
be  produced.  Of  course  no  iron  of  this  quality  was  to  be  found  in  the 
exxK>8ition ;  but  if  prizes  were  to  be  given  for  mere  human  ingenuity,  I 
cannot  conceive  of  anything  more  entitled  to  it  than  the  production  of  a 
well-finished  rail  from  puddled  balls,  that  will  not  hold  together  under 
the  alligator  squeezer. 

There  is,  however,  one  thing  more  remarkable  even  than  this  low 
quality  of  iron ;  and  that  is,  the  stupidity  and  reckless  extravagance  ot 
the  customers  who  are  found  to  buy  it.  To  this  cause,  more  than  any 
other,  is  due  the  necessity  of  almost  annual  renewals  of  rails  in  the  United 
States,  and  of  the  financial  troubles  of  so  many  of  our  leading  lines  of 
railway ;  nor  is  there  the  slightest  excuse  for  this  result,  for  the  Welsh 
iron-masters,  to  their  credit  be  it  said,  make  no  concealment  either  of 
the  inferiority  of  the  material,  or  the  poverty  of  the  i^rocess  by  which 
it  is  treated,  and  greatly  prefer  to  turn  out  work  creditable  to  them- 
selves, and  profitable  to  their  customers.  But  the  inexorable  law  of 
comi)etition,  and  the  unremitted  cry  for  cheap  iron  in  America,  have  left 
them  no  choice. 

For  their  own  country,  for  the  continent  of  Europe,  and  for  India,  no 
such  system  is  practiced.  As  a  general  rule,  all  rails  made  for  home 
consumption  are  guaranteed  for  from  five  to  seven  years,  according  to 
the  traftic ;  that  is  to  say,  every  rail  that  fails  in  the  slightest  degree 
within  the  time  specified  is  renewed  at  the  exj^nse  of  the  maker.  The 
extra  price  paid  for  a  guaranteed  rail  on  roads  of  moderate  tiaffic  is 
about  30  per  cent.,  but  on  roads  having  a  heavy  traffic  at  least  50  per 
cent,  additional  is  paid.  In  cases  where  the  guarantee  caimot  be  pro- 
cured in  consequence  of  the  heavy  usage  to  which  the  line,  or  any  por- 
tion of  it,  is  subjected,  the  conclusion  is  inevitable  that  a  steel  rail  should 
be  used.  And  until  a  similar  system  of  guarantee  and  adequate  pay- 
ment therefor  is  introduced  into  the  United  States,  shareholders  in  rail- 
way companies  can  place  no  reliance- on  the  security  of  their  investment 
and  the  permanency  of  divideiid^. 
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It  is  lliis  ilifffreiic*  in  tbe  qualit.v  of  irou,  and  its  corresponding  money 
^■ahio.  w'hic^h  enables  particular  works  ami  special  re^ous  Ut  tLrivn  uiHier 
local  <l)Ha4lvai)tiiges  as  to  coHt.  To  some  extent  tin-  same  nile  ajtplies  in 
the  Unihid  States,  bnt  it  may  I>e  affirmed  that  there  is  no  civilized  country 
in  which  the  dist^rimiitRtion  is  io»de  to  so  small  an  est4>nt,  and  which 
loses  so  much  by  its  iudifl'erence. 

A  very  rem»rk»lile  proof  of  the  adoption  of  particular  quantities  t«  par- 
tieidar  purposes  is  to  be  found  in  Sweden,  which  possesses  inexhaustible 
stores  of  primitive  ores,  nmny  of  them  adaiit«>d  to  the  mamifactiire  of 
steel  and  the  very  liifrbeHt  jrrwU's  of  bar  inwi,  aud  yet,  for  some  purposes, 
ores  which  contain  i>hosphoms  are  absolutely  profeired  to  the  purer  orps, 
e\-t'n  through  procurable  at  the  stune  [irice.  For  tools,  such  us  a|uules, 
shovels,  hoes,  and  other  utensils,  and  for  roofinR-sheetw,  which  are  to  be 
Bubjectwi  to  severe  wear,  at  least  one-tenth  of  one  per  cent,  of  phosiiborus 
in  the  iron  is  considered  desirable. 

Agtiin,  in  Pnmee,  in  onler  to  producf  the  iH-ttcr  gnwles  of  tnin,  ores 
arv  hi-onght  iu  hirtje  qmuitities  ft^iu  Elba  aud  Alters,  at  a  liif^li  cost, 
which  is  reimbursed  by  the  purchaser. 

If  there  wa«  any  lesson  dearly  taught  in  the  Exiwsition,  it  wa«  the 
wUlintfuess  of  the  public;  to  pay  an  wleqitate  pric*  for  skill  and  quality, 
aiul  this  willingness  must  spring  from  an  enlightened  self-interest. 

There  is  no  difficulty  whatever  iu  producing  in  the  United  Stut^^  any 
quality  of  iron  and  steel  that  may  be  desirnl,  for  we  have  an  eshaustless 
profusion  of  the  bt-st  kind  of  ore  and  eoal,  aud,  at  the  present  day,  so 
open  to  (»nimunication  as  to  render  them  a™iable  with  as  little  exi^en- 
ditiire  of  liiiman  labor  or  iu  the  most  favored  countries  of  Europe.  But 
the  problem  pntsented  for  solution  to  the  American  iron-master  has  not 
merely  ln-en  to  jmK'ure  this  labor  at  as  low  a  cost  as  it  is  ohtwned  in 
EuroiMv  (a  n-(pdrement  utterly  im]K)ssible  to  bo  nu^t,]  but  to  pnnluce  thf 
highest  grade  of  material  iu  con]i>etitinn  with  the  price  of  the  poorest 
foreign  arti<'le.  For  the  difference  in  the  price  of  lalmr  a  remedy  may 
1)0  found  in  Ihe  tArlff,  but  for  the  other  exaction  there  is  no  remedy  but 
greater  intelligence  on  tbe  purt  of  tbe  cousiiuierM,  and  in  all  eawes  where 
life  or  limb  is  at  risk,  the  enlbre«raent  of  the  law  as  to  the  n^siH>iMibility 
for  the  use  of  inferior  material. 

PROCEaSES  OF  MANIJFACTUUE. 

Having  couijilet*'!!  n  brief  survey  of  the  articles  in  the  Kxjiosition 
whicli  to  the  eye  of  an  American  would  upimtr  n'markahle.  we  eouie 
next  to  the  consideration  of  the  pnx-esses  employed  iu  the  uianufactnr«> 
of  Iron  and  steel  which  have  not  yet  l>een  introduced,  to  any  nniaiders- 
ble  eMciit,  in  the  United  States.  And  first,  in  the  natural  order,  comes 
the  |iiiHbictioii  of  wrought  iron  aud  st^-el  by  a  direct  process  from  the  ore. 
To  Muni-  extent  this  bmnch  of  industry  still  con(lnne>s  in  the  VnltMl 
Btat4-s,  es|K>rialIy  iu  (lie  northern  puH  of  the  States  of  >lew  York  and 
New  Jersey,  where  the  process   employetl  in  usually  but  incorrectly 
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known  as  the  Catalan  method  of  making  wrought  iron.  But  in  Europe 
this  mode  of  making  iron  may  be  said  to  have  died  out,  although  in 
the  mountains  of  Spain,  and  some  portions  of  Italy,  a  few  fires  still 
maintain  a  feeble  existence.  The  practial.mind  of  Europe  and  America, 
however,  has  never  ceased  its  efforts  to  produce  wrought  iron  and  steel 
directly  from  the  ore,  by  some  convenient  and  economical  process,  and 
perhaps  at  no  time  has  this  subject  received  more  attention  than  at  the 
present.  Of  this  interest,  however,  the  Exposition  afforded  but  a  single 
example,  but  that  example  in  a  quarter  so  distinguished  both  for  scien- 
tific and  mechanical  knowledge,  and  for  success  so  eminent  in  another 
direction  as  to  have  merited  the  grand  prize  of  the  Exposition,  that  it 
seems  reasonable  to  expect  the  solution  of  this  difficult  problem,  if  it  be 
at  all  i)ossible,  at  the  hands  of  Charles  William  Siemens,  whose  regen- 
erating fiimace  will  be  the  subject  of  subsequent  consideration.  In  the 
exhibition  of  Mr.  Siemens  were  some  small  specimens  of  cast  steel, 
which  had  been  made  direct  firom  the  ore,  but  which  would  scarcely  have 
been  remarked  but  for  the  eminence  of  the  maker.  They  were  made  in 
conformity  to  a  patent  issued  to  Mr*  Siemens  on  the  20th  September, 
1866,  in  which  he  states  that  his  invention  has  for  its  object  the  produc- 
tion of  iron  or  steel  directly  from  the  ore,  and  in  a  continuous  manner, 
analogous  in  this  respect  to  the  continuous  action  of  the  blast  furnace ; 
and  consists  in  exposing  a  mass  of  ore,  which  may  or  may  not  be  mixed 
with  reducing  agents  or  fluxes,  upon  an  inclined  surface,  to  the  surface 
action  of  intense  heat,  and  in  introducing  at  the  same  time  a  cun-eut  or 
currents  of  combustible  gases  or  petroleum  oil  in  among  the  mass  from 
below  the  inclined  surface,  so  as  to  percolate  through  the  mass  of  ore, 
affecting  or  aiding  in  it«  reduction,  and  at  the  same  time  enveloping  its 
surface  where  exposed  to  the  flame  in  a  deoxidizing  or  reducing  atmo- 
sphere, tending  to  facilitate  its  fusion.  The  fused  metal  and  cinders  ac- 
cumulating at  the  foot  of  the  inclined  surface  are  from  time  to  time  re- 
moved, while  a  mass  of  ore  is  maintained  upon  the  inclined  plane  by  its 
own  gravitation,  fresh  oi'e  being  supplied  from  hopi>ers  at  tlie  top  of  the 
incline  in  regular  quantities.  Tlie  intense  heat  spoken  of  in  this  de- 
scription a«  necessary  for  the  process  is  produced  by  Siemens'  regenera- 
tive gas  furnaces.  Mr.  Siemens  has  been  conducting  experiments  upon 
the  red  hematite  ores  at  Barrow  in  Furness,  with  a  view  to  demonstrate 
the  practicability  and  economy  of  this  process,  but  it  is  yet  premature 
to  estimate  the- measure  of  his  success.  If,  however,  he  should  succeed 
in  practice,  with  the  magnetic  ores  of  the  Atlantic  highland  range 
stretching  ftx)m  New  York  to  Georgia,  and  the  primitive  peroxides  ex- 
tending from  the  great  lakes  through  Missouri  and  Arkansas,  with  the 
command  of  the  fuel  and  the  petroleum  indispensable  for  its  success, 
this  process  will  be  of  incalculable  value  to  the  United  States. 

In  the  preparation  of  ore  for  the  blast  furnace,  Sweden  exhibits  the 
model  of  a  roasting  furnace  invented  by  Mr.  E.  Westman,  and  which  was 
adopted  in  the  first  plaee  at  Dannemora  works,  and  since  generally  iutro- 
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duced  at  the  other  iron  works  in  Swwleii.  It  vuiiHist^  of  a  verliiral  tiiruace 
nrliich  is  heated  by  a  portion  of  tlie  gas  drawn  from  tin;  bhmt  fiiruat?4*s 
themselves,  and  iutrochieed  at  the  bottom  of  tlie  nta^tiug  funiiitje  thii>ugh 
suitjible  flues  by  the  aid  of  natui'al  draught.  The  teniperiitiire  in  the 
fiimace  is  tiarrie<L  tii  such  a  degree  a»  to  soften  the  ore,  and  drive  off  the 
suliiUunc  acid  arising  from  the  oxi<latioii  of  a  jMirtiou  of  the  ijitl]ihiir,  dis- 
eiignged  by  a  distillation  of  a  lower  teini>eratui-e  from  the  pyrites,  which 
may  l>e  mixed  with  the  ore;  a  [>ortioit,  moreover,  of  tlie  sulphur  isoxid- 
ized  by  tlie  oxygen  of  the  ore.  Ore  thus  roasted,  however  dense  wlien 
charged  into  the  roasting  furnace,  is  discharged  at  the  bottom  ([uit^ 
lx)niUH,  like  a  Bpoiiffe,  and  aliuost  entirely  free  from  sulphur,  if  it  do  not 
eoutain  more  than  four  per  cent,  iu  its  natural  state.  With  ore  so  roasted, 
ami  wbieli  presents  an  entirely  different  appearance  th)m  ore  prepared 
in  u  eoiumon  kilu,  the  statetiieut  is  uot  8uii»ri«iug  tliat  the  blast  furnace 
runs  with  far  greater  regularity  aiul  with  uuicli  less  consumption  of  fuel. 
The  iutroduetiuii  of  this  roasting  fiiruace  will  be  of  great  value  when  mag- 
netic ores  are  smelted  with  charcoal.  It  is  highly  probable  that  even  in 
fiiniaces  fed  by  mineral  coal,  it  will  bring  into  economic  use  a  givat  variety 
of  ore  now  rejected  on  account  of  sulphur.  So  imjtortant  did  tliis  furnace 
appear,  that  the  un<lersigiied  at  once  engaged  a  Swedish  engineer  to  ]iro- 
ceed  to  Americu,  where  he  is  now  eret^ting  a  funiuce  at  Kiugwood,  in 
New  Jcrtiey,  so  that  at  an  early  date  it  may  be  examined  by  ihe  public 
Besides  et^ouoniiKiug  c«al,  the  Westman  ftirnace,  in  connwtion  witli 
other  improvements  resulting  from  a  more  ai-ciirate  knowledge  of  the 
theory  of  the  blast  funiace,  and  a  careful  study  of  itJi  oia'nition,  luis 
greivtly  iiicreaseil  tJie  weekly  product  of  the  chamial  tunnices  in  Swe«Ieii. 
The  gt^'ueral  dimensions  of  the  blast  ftmiaces  are  from  eight  U>  nine  feef 
across  the  hosbes,  and  fn)m  forty  to  hft>'  feet  iu  height.  The  average 
product  of  these  fhma<'ea  driven  with  a  blast  heated  to  K"><P  toilKK'tien- 
tigrade  is  abtmt  seventy-five  tons  |»er  week,  whicli  is  nearly  <li>ulile  the 
product  made  a  few  years  since,  and  now  nmdein  (In-  riiirt-<l  St<it<'»fn>u) 
the  same  class  of  magnetic  ores,  which  umst  Im*  raii'lullv  disiinpiishwl 
fWuii  the  brown  heuuitites  of  ConuMiticnt  and  the  x>eroxidcs  <il'  Lake 
t4ui>erior.  The  chiirging  of  the  t^imace,  in  particular,  is  most  caret^iUy 
attendetl  to;  absolute  uniformity  in  the  size  of  the  pieces  of  iin>  is  insistud 
upon,  and  the  clnirgi-  is  distiibutcd  over  tlie  fumiK'c  by  a  sliovcl,  iu  which 
it  is  first  \veighe<l.  aJid  then  run  on  a  susiiendwi  railway  to  the  tunnel 
head  of  Ihe  t^irnace,  which  is  never  close<l.  Tlie  most  intelligent  engineers 
exprcssisl  tlie  o)iinloii  that  Uie  furnaces  wouhl  give  l>etter  results  if  mmle 
larger;  but  as  they  an-,  HH)  jMuinds  of  c4Mt  Iron  arc  protbiCA-d  with  ninety 
Itonnils  of  chiircoal,  which  is  as  neuraH)K)ssibleat  the  rote  of  lllilnishela 
to  the  ton.  To  supply  thix  ipiauity  of  ecml  it  is  cstinuittHl  that  .'i.olHl  wjiiare 
metres  (almut  fi,lX)0  stpian'  yimU)  of  wood  land  are  rwpiiiwl,  mid  the  must 
vljfonms  care  is  |im*'ticw1  in  onb>r  to  insure  n  jMii-jtetua!  siipply  of  wood 
to  the  works.  This  is  not  in  C4>nse(pience  of  any  regulation  of  the  gov- 
crament,  as  is  geuendly  siiitpoMil.  but  by  n  euneurrcnco  of  iicr  ion  among 
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the  Swedish  iron-masters,  who  have  an  association  administered  with 
great  vigor  and  intelligence.  For  the  production  of  100  pounds  of  bar 
iron  ftt)m  the  pig  100  pounds  of  charcoal  are  required  where  the  works 
are  upon  a  scale  sufficiently  large  to  work  to  the  best  advantage. 

The  ^English  run-out  or  refinery  fire  is  not  in  use  in  Sweden,  but  the 
refining  is  all  accomplished  in  the  ordinary  forge  fire  generally  in  use  in 
Pennsylvania.  Various  modes  of  treatment  in  this  fire  are  employed,  but 
the  one  most  generally  used  is  the  Lancashire  method,  substantially  the 
same  as  the  Welsh  process  generally  employed  in  the  United  States.  At 
Dannemora  the  Walloon  method  is  employed,  and  at  Elfsborg  the  method 
of  Franche  Comt^  is  in  use.  At  Kihlafors  a  combination  of  the  Walloon 
and  Lancashire  methods  is  adopted,  which  is  said  to  produce  a  very 
sui>erior  quality  of  iron  with  a  very  small  consumption  of  coal.  A  detailed 
description  of  these  methods  may  be  found  in  Percy's  Treatise  on  the 
Metallurgy  of  Iron  and  Steel,  pp.  591,  604.  They  all  give  good  iron  if 
they  are  properly  followed. 

The  si>ecial  interest  which  these  Sweclish  irons  have  for  us  consists  in 
the  fact  that  at  this  day,  as  for  many  years  past,  they  are  regarded  as 
indispensable  for  the  production  of  the  best  quality  of  cast  steel  by  the 
crucible  process.  Hence  the  exhibition  made  by  Sweden  was  among  the 
most  interesting  in  the  Exposition,  and  it  is  creditable  to  that  country 
and  its  iron-masters  that  it  was  not  only  most  complete  in  all  its  details, 
but  afforded  an  opportunity  of  studying  its  peculiar  process  of  manu- 
facture, from  the  ore  to  its  final  result  in  the  highest  grade  of  cast  steel. 
The  Swedish  exhibition  was  in  charge  oi  a  most  intelligent  engineer,  Mr. 
L.  Kinman,  who  took  the  greatest  possible  pains  to  furnish  whatever  in- 
formation might  be  desired  in  regard  to  the  manufacture  of  metals  in 
Sweden. 

The  Dannemora  irons  have  generally  a  fine  grain,  but  unequal  in  size, 
comjK)sed  apparently  of  hard  and  soft  particles,  but  in  ductility  and 
tenacity  the  strength  of  this  iron  still  maintains  its  superiority  over  all 
others ;  and  it  has  the  remarkable  i)eculiarity  that,  when  heated,  it  be- 
comes very  soft  and  Mil  of  fibre,  and  when  cemented  and  cast  into  steel 
the  inequalities  of  fracture  entirely  disappear.  The  irons  made  by  the 
Lancashire  fires  are  generally  the  most  equal  in  grain,  and  this  is  sup- 
posed to  be  due  not  so  much  to  the  primary  process  of  manufacture  as 
to  the  peculiar  mode  of  reheating  and  hammering  to  which  they  are  sub- 
sequently subjected.  For  reheating,  the  ga«  welding  fiirnace,  as  it  is 
called,  is  usually  employed,  by  which  the  bloom  is  subjected  to  so  high 
a  heat  as  to  become  incandescent^  so  that  when  subjected  to  the  hammer 
all  raw  iron  breaks  in  pieces,  and  is  thrown  off  in  the  forms  of  small  bits 
and  blue  sparks.  Loops  which  act  in  this  way  are  absolutely  rejected 
for  commercial  purposes,  and  are  only  used  for  the  local  wants  of  the 
works  themselves.  There  can  be  no  doubt  in  my  mind  that  to  the  use 
of  the  gas  welding  furnace,  and  the  high  heat,  coupled  with  care  in  the 
sekctum  of  ores,  is  due  the  superiority  which  must  be  accorded  \/o 
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Swedish  over  Aitiorican  iron  iaat\p  by  the  charcoal  process.  For  steel, 
iron  01*  containing  phosphorus  is  absolutely  rejected,  and  it  is  a  ciirioas 
ftuit  tliat  Mr.  Le  Play,  bo  loug  afro  as  1846,  prepared  a  table  of  Swedish 
ii-on,  utTaugiug  their  rank  aecor<Iiiig  to  the  price  which  they  b«ire  in  the 
stiH-l  luiu'ket  of  Sheffield,  and  the  subseiiuent  analysis  of  these  irons 
shows  that  this  value,  determined  by  the  pra<!tioal  exi>erience  of  the 
maiiuliicturers  of  steel,  is  directly  dct^rmiuetl  by  the  quantity  of  phos- 
phorus and  sulphur  contained  in  the  pig  iron  from  which  the  bars  are 
made. 

Inasmuch  as  the  consmuption  of  Swedish  iron  in  the  United  States  is 
very  considerable,  and  the  demand  for  thiit  ({uality  of  metAl  is  likely  to 
increase,  to  be  met  either  by  imiKii-tatiou  or  by  domestic  production,  I 
have  deemed  it  l>est  to  aitjiend  to  this  report  a  copy  of  the  table  oblig- 
ingly furnished  by  Mr.  Uluman,  giving  the  names  and  marks  and  kind 
of  ore  used  in  all  the  Swedish  iron  works ;  and  also  to  npj>eiid  an  atuily- 
sia  of  the  diflereut  kinds  of  pig  iron  fnim  which  they  are  made.  A  care- 
ful study  of  these  two  tables  (Api»endix  A)  will  not  only  guide  the  oon- 
samer  in  the  selection  of  the  kind  of  iron  which  he  may  require  for  special 
puriMtses,  but  will  enable  the  American  iron-master  to  select  the  kinds  of 
ore  with  which  he  may  hojw  to  rejila*-*  Sweetish  iron  in  our  own  markets. 
But  let  it  not  be  suppose*]  that  this  la«t  result  can  be  achieved  by  ore 
alone.  The  same  care  in  the  manufacture,  and  the  same  severe  t(«t 
which  is  applied  h)  the  liiopn,  heated  to  the  highest  iKiint-,  will  be  re- 
quireil  to  insure  a  uniform  and  satistiu-torj' result.  Tlie  iH^stform  of  gas 
funiance  is  probably  that  of  (i.  Ekniau,  models  of  which  were  exhibited 
in  the  Exjuisition,  and  a  des(;ription  of  which  can  l>e  found  in  Percy's 
Metallurgy,  imgc  71C. 

It  is  well  to  note  that  in  the  forge,  or  sinking  tires,  two  tuyeres  are 
generally  employed,  placed  op]K>sit«  to  each  other,  by  which  the  protluc- 
tion  is  increased  and  the  consumption  of  coal  diminished,  and  the  iron 
is  generally  regardwl  as  more  hoDiogeneous.  Puddling  with  woo<l  is 
also  iii^-tit^  to  a  considerable  extent  in  Swedeu ;  and,  in  this  connec- 
tion, although  somewhat  out  its  proi>er  order,  it  is  l)est  to  describe  the 
funiw;e  deviMHl  by  F.  Ijundin,  of  Cju'lstadt  Munkfors,  desiguetl  for  Mit 
«M>nsuniptton  of  tjirf  and  iteat,  witJiont  drying,  and  of  wet  sawdust  ur 
other  moist  t^iel ;  an  invention  deemed  so  valuable  that  the  asMH'lation 
of  SwtHlish  ironmast^trs  have  rewardetl  Luu<liii  by  a  gift;  of  41(>,(H)U, 
which,  in  Sweden,  is  a  ver>'  consideruhle  sum.  In  this  furnace  the  fuel 
is  fed  by  a  hop]>pr  into  a  reservoir,  n-sting  ujion  an  inclined  grate,  sup- 
plied from  Mow  with  iiir  fnim  a  blower.  The  priHlucIs  of  cuuibiistion 
thnii  iinnluwd  i«i»s  through  a  condenser,  where  alt  the  moisture  in  the 
goH  is  condensc<l.  The  giks  then  passes  to  the  heating  fhniatH',  which  is 
ftiniislied  with  Siemens'  regencnilora.  It  is  found  i-asy  U>  use  fuel  con- 
Uiiuiug  as  much  as  forty-flve  per  c*nt.  of  water,  and  the  resulting  gas 
confnins  oIkjuI  thirty  three  p<mndB  of  water  to  one  hundred  pounds  of 
dry  ga*.  and  the  wat^T,  after  condensation,  contains  alwut  two  ^ler  ceut. 
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of  its  weight  in  gas,  or  three  per  cent,  of  its  volume.  The  condensing 
apparatus  consists  of  3,500  i)onnds  of  iron  bars  piled  crosswise  on  each 
other,  and  kept  cold  by  a  jet  of  water  from  a  tayere.  The  heat  of  the 
gas  before  condensation  of  the  water  always  melts  lead  easily,  and  some- 
times zinc.  The  expense  of  the  construction  of  a  full-sized  furnace  in 
Sweden  is  about  $2,500  in  currency,  and  it  is  estimated  that  such  a 
famace  will  utilize  1,700  tons  of  fuel  in  a  year,  at  a  saving  proportioned 
to  the  cost  of  other  fael  in  the  particular  locality  where  it  is  employed. 
In  Sweden  it  is  estimated  that  the  annual  saving,  resulting  not  merely 
from  the  cost  of  the  fuel,  but  from  the  repairs  of  the  furnace  and  the  in- 
creased temperature,  amounts  to  over  $5,000  per  annum  on  the  product 
of  each  furnace.  In  the  Ekman  furnace  dry  wood  containing  eight  per  . 
cent,  of  water  produces  in  the  generators  gas  of  a  temperature  of  l,394o, 
while  in  the  Lundin  furnace  the  temperature  is  2,666^,  the  combustion 
in  both  cases  being  produced  by  cold  air.  The  gas  produced  by  seasoned 
wood  contains  more  water  than  that  which  proceeds  from  the  Lundin 
condenser.  The  duration  of  the  furnace  is  simply  surprising,  and  is  to 
be  attributed  probably  to  the  fact  that  there  is  no  cinder.  In  eight 
weeks  the  thickness  of  the  roof,  4  inches,  was  only  diminished  from  ^  to 
I  inch,  and  the  side  walls  were  entirely  uniiyured.  So  wonderful  is  the 
success  of  this  system  of  condensation,  in  connection  with  the  Siemens' 
regenerators,  that,  in  Sweden,  and  in  fact  everywhere  where  moist  fuel 
is  employed,  the  Lundin  farnace  will  supersede  every  other.  Its  great 
merit  is,  that  it  is  available  for  any  kind  of  fuel  whatever.  In  the  United 
States  it  is  believed  that  this  arrangement  might  be  employed  advan- 
tageously for  washing  the  gas  obtained  from  mineral  coal ;  but  its  chief 
merit  consists  in  the  fact  that  in  mineral  regions,  far  removed  from  the 
coal  fields,  it  is  possible  to  establish  iron  works,  using  sawdust  or  peat 
with  entire  success  and  great  economy.  In  the  lumber  regions  of  Lake 
Superior  it  will  be  found  to  have  a  special  value,  because  there  is  an 
abundant  supply  of  pig  accessible  to  the  saw-mills  on  Green  Bay  and  in 
Michigan,  producing  enormous  quantities  of  sawdust,  slabs,  and  waste 
timber. 

Although  reluctantly  I  have  been  compelled  to  abandon  the  idea  of 
accompanying  this  report  with  drawings,  and  to  rely  rather  on  references 
to  printed  publications,  the  drawings  of  the  Lundin  fumance  are  annexed 
in  Appendix  B,  not  merely  because  they  are  not  elsewhere  attainable, 
but  because  the  value  of  the  invention  is  such  as  to  secure  its  immediate 
introduction  into  the  United  States,  in  many  parts  of  the  country  where 
mineral  coal  is  dear  or  not  attainable. 

The  Exposition  presented  very  complete  specimens  of  pig  iron  from  all 
parts  of  Europe,  but  the  experience  valuable  to  our  American  iron- 
masters could  only  be  acquired  by  actual  visits  to  the  works  where  they 
were  produced.  In  South  Wales  the  most  remarkable  feature  was  the 
endurance  of  the  furnaces,  some  of  which  had  been  in  blast  for  more  than 
20  years,  and  no  furnaces  were  expected  to  go  out  of  blast  under  10  oxl2i 
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years.  Ah  tbe  juiHluctiou  of  thi!s«^  furniicon  vnrit-s  from  2(10  to  MO  tons 
per  wwk,  and  the  ores  and  eoal  are  not  less  calculated  to  wear  th^^  lining 
tliau  Diir  own,  it  would  be  very  desirable  to  detennine  the  cjiusb  iif  Hii»  . 
greater  durability.  In  Wales  the  heat  of  the  blast  is  usually  about  000°, 
and  its  pressure  from  three  to  tliree  and  a  half  jtounds  per  wjuare  ineh. 
As  all  these  conditions  are  to  be  found  at  paiticular  works  in  tlii^  United 
States,  where  furnaces  continue  in  bliwt  only  from  thifc  to  four  years,  it 
would  seem  that  the  qnality  of  the  bricks  might  explain  the  (lifi'ei-enee. 
Another  jie^Mdiarity  of  ik>utli  Wales  is  the  great  difference  in  the  prtaltK't 
of  fomnces  having  the  same  dimensions  and  sha{>e  and  using  the  same 
materiiUs,  and  for  which  the  experience  of  the  iron-masters  offeretl  no 
,  ndequaU'  explanation.  Again,  at  Ebbw  Vale,  the  Sirliowy  funia<-*,  73 
leet  in  height,  18  feet  across  the  iKisheB,  with  the  hearth  seven  iwt  six 
inches  in  diameter,  and  the  tunnel  head  ten  feet  iti  diameter,  containing 
11,900  cubic  fi!et,  did  not  pn)duce  as  mnch  iron  as  another  fumaee  seven- 
teen feet  six  inches  across  tlie  bosbes,  forty -eight  feet  high,  with  the  same 
8i8ed  hearth  and  top  containing  0,590  cubic  feet.  This  latter  funiaew 
averageil  about  380  tons  of  irou  |>er  week,  uoing  about  one  and  a  lialf  ton 
of  raw  coal  to  the  ton  of  iron.  Its  interior  section  was  in  the  form  of  two 
cones  meeting  at  the  boshes,  arid  a  drawing  of  it  will  be  found  among  the 
Ebbw  Vale  furuaees,  marked  E.  V.,  No.  3,  p.  5,'iO  of  Pen-y's  MetiUhirgy 
of  Iron  and  Steel.  The  only  mechanical  anangemrnt  of  these  furnaces 
■worthy  of  special  notice  is  tlie  cup  and  cone  device  at  the  tunnel  head, 
which  is  described  in  Percy,  page  470,  i)erfeeted  at  the  Ebbw  Vale  iron 
works,  and  now  generally  atlopted  at  all  the  large  inm  works  in  Great  ■ 
Britain  and  on  tbe  continent,  except  in  Scotland  and  in  tlie  rum- 
berland  region,  where  it  is  snpposed  to  have  an  nufavorablc  influence 
on  tbe  qnality  of  the  iron.  Tlie  object  of  this  ammgement  is  to 
throw  tbe  dmall  ore  and  coal  against  the  sides  of  tbe  t\n-nace,  and 
the  large  pieces  to  the  centre,  and  it  was  stated  to  t>e  essential  thM 
the  (Mine  when  drawn  up  to  Ha  phu'e  shoidd  have  a  space  of  18  inches 
between  it  and  the  lining  of  tbe  ftinuice.  From  the  sjiuce  thus  pro- 
duced the  gas  is  drawn  off  for  the  supply  of  the  hot  blast  ovens  and 
the  Imilers,  which,  in  the  great  Hiiyoritj'  of  cases,  were  place<!  upon  the 
ground  and  not  upon  piers,  and  no  diOiculty  is  ex|N>rien<-ed  in  procitring 
an  itdtMpnite  supply  of  gas  below  by  tli<'  draught  of  high  chimneys.  It 
WAS  gcnei-iilly  state<)  that  the  luloption  of  tbe  cup  and  cone  arntngement 
hod  improv^Hl  the  running  of  tbe  fumucei*  and  diminished  the  consump- 
tion of  coal. 

The  <-'umberlaJid  region  has  long  lieen  remarkable  for  the  birgt?  product 
of  Iron  tn*m  itA  blast  ninnices.  Even  as  early  as  180^  a  we<>kly  prodnct  of 
over  (HKi  tons  hn«l  been  tichievMl  in  one  I'limwre,  and  although  the  biisineiis 
has  gn-atly  extended  in  that  region,  anil  is  still  character! m**!  by  lurge 
weekly  jiniductJt,  it  dues  not  apiiear  that  any  improvements  ha\'e  lieen 
Iat«ly  made  either  in  constmcUon  or  in  yield.  At  Hamiwin-Fumem 
there  are  six  ftiniaces  l.'i  feet  m^ross  the  boshes,  by  42  feet  high ;  and  Ave 
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fdmaces  of  17J  feet  across  the  boshes,  and  47 J  feet  high.  When  work- 
ing for  pig  iron  designed  for  the  Bessemer  process,  the  smaller  fdmaces 
make  300  and  the  larger  400  tons  per  week  of  extra  gray  pig  iron,  but 
this  product  is  very  largely  increased  when  the  furnaces  are  running  on 
forge  iron,  a  single  furnace  having  made  as  much  as  700  tons  in  a  week. 
This  remarkable  product  is  due  to  the  admirable  character  of  the  ore, 
which  is  a  red  hematite,  yielding  60  per  cent,  on  the  average,  and  is 
smelted  with  a  ton  of  coke  per  ton  of  iron,  but  when  the  grayest  iron  is 
made  the  consumption  of  fuel  is  undoubtedly  greater.  Admirable  a« 
these  works  are  in  construction,  and  producing  annually  the  enormous 
quantity  of  200,000  tons,  there  was  nothing  in  the  process  of  manufacture 
calling  for  si)ecial  notice. 

But  at  no  point  in  Europe  was  the  lesson  of  the  superior  advantage  of 
good  quality  more  plainly  inculcated,  for  here,  on  the  west  coast  of  Eng- 
land, gray  hematite  iron  was  selling  for  90  shillings  a  ton,  while  on  the 
east  coast  of  England  gray  Cleveland  iron  could  be  purchased  for  40 
shillings  per  ton;  the  one  finding  a  market  in  the  Bessemer  process, 
where  only  the  very  best  iron  can  be  used,  while  the  other  had  to  be  sold 
in  competition  with  the  great  mass  of  inferior  pig.  But  though  the  iron 
of  the  Cleveland  region  be  inferior,  it  is  there  that  the  American  iron- 
master has  most  to  learn.  The  ore  of  the  Cleveland  region  is  of  the 
fossiliferous  variety,  yielding  31  per  cent,  raw,  and  42  to  43  jyer  cent, 
when  roasted.  The  coke  is  extremely  tenacious,  enduring  a  heavy  pres- 
sure without  being  crushed.  The  first  fiirnaces  built  were  about  18  feet 
iu  diameter  and  55  feet  high,  making  a  weekly  product  of  about  230  tons, 
with  a  consumption  of  1 J  ton  of  coke  to  the  ton  of  iron,  and  a  tempera- 
ture of  blast  of  from  600°  to  700^.  The  excellent  performance  of  the  stock 
in  the  furnace  soon  led  to  an  increase  in  its  height,  with  a  corresponding 
increase  in  the  temperature  of  the  blast,  and  now  there  are  furnaces  in 
operation  in  the  Cleveland  district  102  feet  in  height,  27  feet  across  the 
boshes;,  and  driven  with  a  blast  of  a  temperature  of  from  1,000^  to  1,100^, 
or  at  \east  sufficient  to  melt  pure  zinc,  back  of  the  tuyeres,  in  from  four 
to  five  seconds.  The  consequence  is  that  the  consumption  of  fiiel  has 
been  reduced  to  a  ton  of  coke  to  the  ton  of  iron,  and  there  has  been  a  gain 
of  two  per  cent,  in  the  yield  of  the  ore,  which  latter  phenomenon  is  attrib- 
uted to  the  use  of  the  Player  stoves  for  heating  the  blast.  In  this 
arrangement  the  gas  is  burned  in  a  separate  chamber,  and  only  the 
resulting  heat  reaches  the  pipes.  Thus  all  floculent  matter  is  disposed  of 
and  the  pipes  require  no  cleaning,  and  their  liability  to  injury  is  far  less 
than  when  the  flames  come  in  contact  with  the  pipes,  subjecting  them  to 
the  danger  of  being  burned  in  spots.  The  pressure  of  blast  is  from  3^  to  4^ 
pounds  to  the  inch,  and  six  tuyeres  of  3^  inches  diameter  usually  serve 
to  convey  it  to  the  furnace.  At  the  IS^orton  works,  where  there  is  a  for- 
nace  85  feet  high  by  25  feet  boshes,  there  were  four  stoves,  containing  60 
pipes  weighing  126  tons,  which  heated  the  blast  from  a  blowing  cylinder 
of  7  feet  by  7  feet,  making  13  revolutions  per  minute.    The  geuei^i  i\ii^ 
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for  blast  is  that  there  sliall  be  1,200  square  feet  of  lieatiiig  surfafo  for 
each  1,000  cubic  feet  per  minute. 

The  effect  of  this  ehange  in  tbe  size  of  tlie  ftimaoe  and  the  heat  of  the 
blast  in  the  Norton  I'umave  alxive  referred  to  was  to  give  a  weekly  pro- 
duct of  365  tou».  All  these  fiimaceH  have  the  cup  and  cone  arratigeuieut 
at  tbe  tunnel -head,  and  the  gas  is  drawn  off  into  a  great  iron  fine  fonning 
a  kind  of  cornice  or  moulding  around  the  top  of  the  fumiice,  biii  <u»\'enMl 
with  brick  so  as  to  avoid  radiation,  A  proper  outlet  for  the  gas  is  indis- 
pensable for  the  larger  product  and  economical  renults  which  have  been 
described.  Tlie  pipe  for  conducting  the  gas  to  the  ground  must  not  be 
less  than  7  feet  in  diameter,  and  is  lined  on  tbe  inside  with  brick. 

All  the  ore  of  the  Cleveland  region  is  calcined  in  vortical  kilns,  varying 
from  24  to  35  feet  in  height,  and  fh>m  4,5<W  to  8,000  cubic  feet  caimcitj', 
charged  with  ore  and  flue  coal  in  layers,  and  consuming  ii.bout  one  ton  of 
coal  to  24  tons  of  ore.  This  calcining  might  l>e  far  ix'ttcr  done  by  the 
Westman  ftimace,  but  unhappily  tlie  supply  of  gas  from  the  blattt  furnace 
is  nut  more  than  sufhcieut  to  heat  the  boiler  and  stoveH.  All  the  usual 
modes  of  elevating  material  to  tbe  top  of  tbe  ftuiiace  are  t«  be  found  in 
this  region,  but  tbe  pneumatic  lift  more  i-eceutly  introduced  merits  atten- 
tion, as  working  in  a  very  satisfactor)'  manner.  It  consii^ts  of  a  cast'iron 
cylinder  of  the  height  of  the  furnace,  nmde  in  sectionH  bured  out  and 
bolte<i  together,  so  as  to  provide  a  chamber  30  inches  in  diameter,  in 
which  the  piston  fits  IrMjsely,  and  weighs  about  half  a  ton  more  than  the 
platform  and  empty  barrows.  Leather  i>acking  is  used  to  render  it  air- 
tjgbt.  The  platform  »um»unds  the  cylinder,  and  is  put  in  motion  by  the 
movement  of  the  piston,  with  which  it  is  connected  by  wire  ropes  {tassing 
over  four  fightfoot  pulleys  at  the  top  of  the  cylinders.  Koiu*  barrows  ot 
material  are  raised  at  a  time,  weighing  from  one  to  two  tons,  and  tbe 
upward  and  dowuwai'd  motion  is  conimuniented  by  the  altematt^  exhaiu- 
tioD  and  compression  of  air  beneath  the  piston  to  the  amount  of  from  one 
to  three  itonnds  i>er  sqimre  Inch,  aci'ording  to  tJie  load.  A  presstire  <rf 
one  iK>und  to  the  stinare  inch  is  required  to  lower  the.  empty  barrows. 
For  the  calcining  kilns,  a  similar  arrangement,  but  of  greater  |)Ow-er,  is 
employed. 

The  early  introdu«;tion  of  the  high  furnaces  into  the  United  Statue 
wonld  seem  to  be  inevitable,  pro\ided  tbe  fuel  is  siToiig  enongh  to  resist 
the  pressure  which  Is  involved.  Our  magnetic,  earbonaceoua,  fossU- 
ifermiH,  and  red  benrnttte  ores,  except  in  a  few  instances,  are  reutaritubly 
well  wlapted  to  these  f^imaces,  and  if  it  should  Im>  found  tfaat  our  adnii- 
mble  anthracite  will  not  de<!rppit«te  when  SDliJH^ted  to  tlie  incidental 
pressure',  it  is  not  Inixanling  much  to  i)n-«)ict  that  the  consumption  of 
fuel  can  tie  re^idily  reduced  tu  a  ton  for  each  ton  of  iron  made. 

An  analysis  of  the  coke  lUM-d  is  subjoined,  as  a  guide  li>  Ihose  who 
employ  tliat  Aiel : 

Carbon «^ 

Vi^ntilp  lyrdrii-ciirbonB QM 
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Sulphur 1. 

Ash 6.66 

Moisture 0.28 

Among  the  other  cariosities  connected  with  the  Cleveland  iron,  is  an 
analysis  of  the  dust  which  is  deposited  by  the  gas  in  its  passage  from  the 
fiimace  through  the  stoves  and  imder  the  boilers. 

Protoxide  of  iron 14.22 

Oxide  of  zinc 10.48 

Sulphide  of  zinc 13.70 

Alumina 8.20 

lime 12.32 

Magnesia 5.03 

Chloride  of  silicon 4.74 

Ammonia 0.70 

Thalium trace. 

Sulphuric  acid 3.18 

Free  sulphur 0.17 

Silica 22.60 

Carbonaceous  matter 4.50 

Total 99.84 


So  large  a  proportion  of  zinc  from  an  ore  which  contains  no  zinc  is  a 
phenomenon  not  unobserved  at  other  places,  but  has  as  yet  received  no 
satisfactory  explanation. 

The  Player  stove  was  the  subject  of  commendation  in  the  Cleveland 
region,  and  appeared  to  be  as  satisfactory  a  mode  of  heating  the  blast  as 
any  in  use.  But  it  is  proper  to  say  that  an  equally  high  temperature  can 
be  procured  in  other  ways.^  The  introduction  of  a  hotter  blast  into  the 
United  States  will  certainly  effect  a  large  saving  of  fuel,  but  the  effect 
upon  the  quality  of  the  iron  must  in  a  great  measure  depend  upon  the 
character  of  the  ores  employed.  Its  combination,  however,  with  the  high 
furnaces  certainly  affords  one  of  the  most  interesting  and  instructive 
lessons  in  recent  metallurgic  improvements. 

In  Scotland,  where  for  so  long  a  time  the  yield  of  blast  furnaces  was  in 
advance  of  all  other  regions,  no  progress  seems  to  have  been  made,  the 
furnaces  rarely  exceeding  200  tons  per  week.  An  attempt  has  indeed 
been  made  at  Gartsherrie  to  increase  this  amount  by  the  erection  of  two 
furnaces  60  feet  in  height,  but  the  consiunption  of  fuel  has  not  been 
reduced,  and  the  yield  of  the  ftimace  in  iron  not  materially  increased. 

This  is  noted  here  in  order  to  suggest  caution  in  our  own  progress 
toward  higlier  ftimaces,  because  the  increase  in  the  height  of  the  furnace 
at  Gartsherrie  appears  to  have  increased  the  quantity  of  solid  matter 

1  Stoves  made  with  fire-brick,  under  Cowper's  patent,  or  modifications  thereof,  are  found  to 
work  well,  and  are  grovrmg  in  favor.  They  are  described  in  Bauerman*s  admirable  **  Man- 
ual of  Metallurgy**  republished  by  Van  Nostrand  in  New  York. 
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which  falls  down  into  the  hearth  and  ver>-  uiuth  adds  to  tlio  hilmr  of 
working  the  fumate.  It  haa  been  suggested  that  a  iiiodifii-iititiii  iu  the 
8hai>e  of  tlie  furnace  might  relieve  thin  diftieult.v,  aud  some  new  tiirnai^^s 
erecteil  by  Mr.  D.  Ailamsun,  iii  North  Liucolushire,  are  cited  as  au  exam- 
pie  of  the  advantages  of  biingiug  down  the  Hnea  of  the  furnace  ahuost 
parallel  to  a  very  low  point,  and  then  drawing  them  in  quickly  l4>warda 
the  hearth.  But  in  the  absence  of  a  larger  experience  it  would  Ik?  unMOfe 
to  recommend  any  other  course  but  extreiue  caution  in  departing  from 
successful  practice, 

Passing  tVom  blast  fiimaces  to  rolling  mills,  the  most  striking  clianKe 
presented  in  the  new  works  is  the  simidicity  of  the  machinery,  it«  laige 
dimeiisioua,  and  their  arrangements  for  dis{)ensing  with  lu)>or  in  llie 
handling  of  the  material.  Keversiug  mills  are  generally  employed  in 
Great  Britain  in  preference  to  three-high  rolls,  but  in  France  it  is  to  be 
notcil  that  at  Aiizin,  in  Istre,  three-high  trains  have  been  iu  use  for  roll- 
ing ginlers  since  June,  1849.  There  is  also  a  three-high  plute  ntill  at  i/t 
Crctisot,  and  the  principle  of  three-high  mills  ai>peiu-8  to  be  jierfectly  weD 
tuiderstO(Kl  in  BurojK!,  but  the  reversing  mill  is  generally  prefeiTed- 
Direct  a<-ting  engines — that  is,  engines  without  intermediate  gearing, 
are  generally  preferre<l,  but  at  Crewe,  in  the  plate  mill  the  fly  wheel  was 
dispensed  with ;  a  pair  of  engines  similar  to  a  locomotive  engine  were 
ushI,  running  at  a  high  speed  and  geared  down  so  as  to  give  the  proper 
number  of  revolutions  to  the  train.  At  Ebbw  Vale  there  is  au  engine, 
driving  a  small  train,  (nuining  250  revolutions  i>er  minut«.)  In  botli 
these  cases  the  result  was  entirely  satisfactory'  to  the  managers.  Another 
striking  feature  iu  the  rolling  mills  and  in  some  of  the  larger  st<^^'l  works 
was  the  adoption  of  the  hydraidic  crane  for  moving  tbe  musses  of  uiet^, 
and  where  the  hydraulic;  crane  was  not  used  the  steam  crane  often  sup- 
plied its  place.  Tbe  ratio  lietween  human  labor,  and  tbe  quantity  of 
materitd  handled,  has  thus  lHt>n  gre^itly  reduced,  luid  apparently  brought 
to  a  minimum,  and  in  the  Unittid  States,  w  hciv  labor  is  so  dear,  the  intro- 
duction of  hydraidic  machinery'  as  a  substitute  lor  human  muscles  is  all 
>ni)>erutive  necessity. 

TTie  arrangemeutA  necessary  for  this  purpiwe  are  not  complicated, 
although  somewhat  ex[>ensive.  Where  an  atlecguate  ])n>s8ure  of  wsUer, 
say  ;t(W  jiounds  to  the  stjuare  inch,  can  I>e  pnx^ured,  from  an  a<lJM4M«t 
height,  as  at  the  Mtlininihle  works  of  Nitylor,  Vickcrs  &  Co.,  in  Sliefflcld, 
the  ex!M>nse  is  lessened,  but  in  other  places  it  is  only  nwoswiry  to  erect 
au  accumiUator  and  supply  tbe  pi-essure  l)y  artitlcial  means;  and  even 
tile  tu-cuuudator  may  be  dis]>cnse<l  witii  by  the  use  of  the  duplex  steuDi 
pumps  genendly  employi^l  in  America.  The  st«^«l-n>il  mill  of  John 
Brown  &  Co.,  at  SbetHeld,  and  the  new  steel  works  of  Nnylor,  Vickers  & 
Co.,  at  HhefUeJd,  are  atUnirable  exam])les  of  the  i>erfeetion  to  which  iliitt 
hydraulic  system  has  I>een  carried ;  and  taken  as  a  whole  1  regard  the 
hitter  establishment  us  the  best  s|H>ciuien  of  m<-chanical  engineering 
which  has  come  under  my  observation. 
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Attention  should  also  be  directed  to  a  tool  for  slotting  the  ends  of  rails, 
so  that  they  may  be  all  of  exact  length,  which  is  indispensable  in  order 
to  secure  a  perfect  railway  joint.  The  cost  of  this  operation  is  about  two 
pence  per  rail,  and  the  machine  is  not  expensive.  Another  machine  for 
cutting  rails  cold,  at  John  Brown  &  Go's.,  was  worthy  of  observation.  It 
was  a  circular  saw  16  inches  in  diameter  and  J  of  an  inch  thick,  making 
20  revolutions  per  minute  and  cutting  6  steel  rails  per  hour.  Another 
feature  admirable  for  the  order  and  cleanliness  of  the  mill  was  the  cem- 
eter>'  for  rolk  not  in  use,  which  were  all  buried  in  special  tombs  prepared 
for  their  reception  under  the  iron  floor  of  the  mill,  whence  they  were 
easily  removed  by  cranes. 

Among  the  names  of  those  who  give  dignity  to  the  grand  prize  of  the 
Exposition  stands  that  of  Charles  William  Siemens  for  his  gas  regenera- 
tive heating  furnace;  and  although  this  invention  has  been  long  enough 
in  use  thus  to  command  the  homage  of  the  scientific  world,  it  is  only 
within  a  few  months  that  it  has  been  introduced  for  the  first  time  into  an 
iron  works  in  the  United  States.  Its  practical  success  is,  however,  unde- 
niable, and  for  the  reheating  of  steel,  whether  made  by  the  crucible  or  the 
Bessemer  process,  or  for  the  heating  of  iron,  where  a  clean  incandescent 
heat  is  required,  or  for  any  of  those  operations  in  which  wrought  iron  is 
required  to  be  kept  in  a  melted  condition,  its  necessity  is  unquestionable. 
Its  merits,  however,  are  not  limited  by  these  results,  for  which  it  was  orig- 
inally designed,  but  enable  hitherto  useless  or  nearly  worthless  forms  of  fuel 
to  be  employed  with  entire  success.  At  Crewe,  where  coal  alone  is  used  for 
reheating,  five  himdred  weight  suffices  to  do  the  work  of  a  ton  under  the  old 
plan,  and  at  the  time  of  my  visit  they  were  using  half  saw-dust,  saving 
thereby  one-fifth  of  the  coal,  that  is  to  say,  two  and  a  half  hundred  weight 
of  saw-dust  was  found  to  be  equal  to  one  hundred  weight  of  coal.  At  the 
wire  works  of  Kichard  Johnson  &  Nephew,  as  we  have  already  seen,  the 
consiunption  of  coal  was  reduced  from  about  fifteen  hundred  weight  to 
eight  hundred  weight  per  ton  of  billets  heated,  and  the  wast-e  from  10^ 
per  cent,  to  6.9  per  cent.  At  Bolton  the  manager  assured  me  that  the 
results  were  equally  satisfactory,  although  he  considered  it  an  open  ques- 
tion whether,  in  eases  where  the  waste  heat  was  used  for  making  steam, 
there  would  be  much  economy  of  ftiel  by.  the  use  of  the  Siemens'  furnace, 
but  he  had  no  doubt  whatever  as  to  the  saving  in  waste  and  the  increase 
of  product  fiH[)m  the  fiimaces.  Aside  from  the  question  of  the  quality  of 
the  iron  produced,  the  Siemens'  furnace  in  the  United  States  will  be  foimd 
of  most  value  where  coal  is  dear,  and,  above  all,  at  works  driven  by  water 
power  and  the  suri>lu8  heat  now  allowed  to  go  to  waste.  The  application 
of  the  Siemens'  fiimace  to  puddling  is  quite  recent.  I  saw  it  in  operation 
at  I^e  Creusot,  in  France,  and  at  Bolton,  in  England.  At  the  former 
place  the  coal,  which  is  an  impure  kind  of  anthracite,  had  required  some 
modifications  to  be  made  in  the  generator,  so  that  the  advantages  could 
not  be  estimated,  but  at  Bolton  the  furnace  worked  so  much  more  rapidly 
than  the  old  furnace  that  it  was  necessary  to  put  on  three  sbifta  oi\iaTA^ 
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I»er  day,  and  no  difficulty  of  any  kind  was  foiuid  in  the  operation  of  tlie 
fUraace.  I  regard  it,  therefore,  as  one  of  the  luoat  im|)<>rtJiiit  impi'OTu- 
nientd  to  be  introdueetl  into  ^\jiieriean  imu  works  at  the  earliest  possible 
day. 

The  success  of  Siemens  lias  given  rise  to  many  uttetnpts  to  improve 
the  ordinary  puddling  fnruace,  aud  at  Bolton  I  found  in  ojieration  the 
Wilson  fiimiu;e,  whieh  differs  from  the  common  furnace  iu  ba^'iug  the  c»m! 
fed  in  from  a  hoi>per  over  the  tiiel  chamber  on  to  an  inclined  grate,  aud  with 
a  bridge  which  causes  all  the  smoke  to  be  eouHiuned  before  rcM^hing  the 
8ta4?k.  Although  this  fnmwe  has  l)een  tried  preriously  at  other  places 
and  abandoned,  yet  ut  Bolton  it  api)ear8  to  be  working  well.  Tlie  con- 
sumption of  cHtal  was  less  tlian  a  tun  to  the  ton  of  iron,  the  number  of 
heals  iu  twelve  hours  was  iucreaaed  from  six  to  aevon,  aud  the  waste  of 
the  iron  was  stated  to  be  <ie<;idedly  less.  In  case  sabsequent  exi>erienoe 
should  confirm  the  promise  of  the  experiment  as  I  saw  it,  it  would  seem 
that  in  works  where  the  waste  heat  is  reqiured  for  raising  steam,  the 
Wilson  furna<!e  could  be  introduced  with  more  advantage  than  the  Sie- 
mens' fiu-naee  for  puddling. 

In  (he  Exposition  among  the  articles  exhibited  by  the  I>owlais  works 
was  a  puddle  ball  of  unusual  dimensious,  made  in  the  me<;hamc»l  piidilling 
machine  constructed  by  Mr.  William  Menelaus,  the  able  and  exiterieneed 
manager  of  this  extensive  establishment.  A  visit  to  the  works  proved 
that  no  expense  hud  been  s])ared  in  order  to  substitute  puddling  by 
macliiuery  for  the  work  by  hand.  A  building  and  engine  had  been  put 
up  expressly  for  tlie  puri>ose,  and  fom-  massive  machines  erectetl,  cagiable 
each  of  heating  a  quantity  of  iron  suffii.-ient  to  produce  a  ball  of  six  hun- 
dred-weight.  The  puddling  vessel  is  of  a  shape  that  would  tte  pn>diH!«d 
by  revolving  the  bottom  of  »  pudiUing  liiruace,  and  is  caused  t<i  turn  on 
a  horii-.ontaI  axis  resting  on  firm  bearings.  The  vessel  is  first  charged 
with  iron,  either  cold  or  melted,  tuid  then  lifted  by  a  steam  cnine  and 
placed  on  its  proper  lK>arings,  and  as  soon  as  the  metal  is  mell^id,  thrown 
into  ge-ar  and  caused  to  revolve.  It  was  exi>ectetl  that  the  puddling 
0|)eratinR  would  be  accompli kIhiI  l>y  llic  simple  revolution  of  this  vessel, 
supplied  with  the  pnxhxtH  nl'  louilmstion  from  a  funiucv  ])laced  at  oue 
end.  When  the  heat  was  i-omptcted,  tlie  vessel  was  lifted  from  its  bear- 
ings by  the  crane,  the  bridge  end  turned  down,  and  the  ball  dropiHHl  out 
iipoa  A  carriagi'  ready  to  be  tJiken  to  the  hammer.  There  wen-  of  course 
many  other  details,  which  it  is  unnecessary'  here  to  desrrilie,  as  the  resulM 
achieved  were  not  such  as  to  encourage  imitation.  The  first  difHcnlty  was 
found  in  protruriug  a  lining  material  which  would  wtliisland  thei-hemica] 
HOtton  of  the  metal  and  cinder,  aud  the  mcthanieal  iK-tion  of  (he  iron  from 
the  time  it  eame  to  natun-  until  it  was  IisIIhI  up.  tiaiiister  was  triinl  luid 
foiled,  Ifecause  the  iron  procluMHl  was  invariably  cwld-short.  Titanic  ore 
from  Norway  was  fonnd  to  stand  nearly  »»  well  as  the  ganister,  and  the 
iron  produced  was  less  colil-short,  but  with  neither  could  a  safisfaetorj- 
iron  he  )»rodne«Hl.     In>n  linings  failed,  beeatise  the  iron  under  treatment 
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adhered  to  the  sides  of  the  vessels ;  and  Mr.  Menelaus  makes  this  impor- 
tant statement,  that  it  is  next  to  impossible  to  prevent  puddled  iron  from 
adhering  to  the  clean  surface  of  an  iron  lining  heated  to  the  temperature 
necessary  for  puddling.  It  was  also  found  that  artificial  blast  was 
necessary,  but  notwithstanding  over  600  tons  of  iron  were  made  in 
these  vessels,  and  the  highest  order  of  mechanical  talent  brought  to  bear 
upon  the  process,  neither  the  lining  could  be  made  to  stand  nor  the  iron 
brought  up  to  a  merchantable  quality. 

The  problem  of  mechanical  puddling,  therefore,  still  remains  unsolved, 
but  the  manual  labor  of  the  puddler  can  undoubtedly  be  considerably 
diminished  by  the  use  of  puddling  tools  or  rabbles,  moved  backwards 
and  forwards  around  the  furnace  by  a  series  of  levers  put  in  motion  by 
steam  or  other  power.  At  the  Korthfleld  iron  works,  near  Sheffield,  such 
machinery,  invented  by  John  Griffiths,  was  in  operation  on  a  single 
double  puddling  furnace,  in  which  ten  hundred- weight  of  pig  wos  charged 
and  six  heats  were  made  daily  by  one  puddler  and  two  boys  helping  him. 
It  was  claimed  that  2,400  pounds  of  puddled  iron  was  being  produced 
with  sixteen  and  a  half  hundred-weight  of  coal,  and  there  certainly  was 
a  saving  of  one  skilled  workman.  And  yet  it  was  stated  that  where 
ttiese  machines  had  been  put  into  the  works,  and  left  to  the  option  of 
the  puddler  to  be  used  or  not,  and  the  same  price  per  ton  paid  for  the 
result,  the  puddlers  had  declined  to  use  them.  But  whether  because 
they  were  really  found  to  be  of  no  service,  or  because  they  feared  their 
use  would  bring  down  the  rate  of  wages,  it  is  impossible  to  say. 

So  far  a«  my  judgment  goes,  I  think  they  could  be  introduced  with 
great  advantage  to  both  masters  and  men. 

At  Le  Creusot,  in  puddling  white  pig  iron  for  rails,  they  make  eleven 
heats  per  turn,  or  two  and  a  half  tons,  in  a  furnace  with  one  puddler  and 
two  help)ers,  which  is  a  larger  yield  than  I  have  any  knowledge  of  else- 
where, but  it  is  certainly  not  due  to  any  peculiarity  in  the  furnace- 
Player,  the  inventor  of  the  hot-air  stove,  has  also  taken  out  a  patent 
for  what  he  terms  a  blooming  process,  by  which  the  entire  heat  is 
removed  from  the  puddling  furnace  in  one  mass,  and  carried  to  the  ham- 
mer on  a  suitable  carriage,  thus  saving  the  expense  of  separating  the 
heat  into  small  balls.  Trials  are  now  being  made  with  this  process,  but 
it  is  yet  too  early  to  give  any  positive  opinion  as  to  the  result. 

Of  the  value  of  another  improvement,  however,  made  by  John  Beard, 
there  can  be  no  doubt.  This  invention  consists  in  placing  the  grate-bars 
of  the  puddling  furnace  upon  two  axles,  at  the  front  and  back  of  the  fire 
chamber.  To  these  axles  a  vibrating  or  rocking  motion  is  given  by 
means  of  levers,  the  effect  of  which  is  to  raise  the  grate-bars  alternately 
at  opposite  ends,  so  that  each  grate-bar  vibrates  up  and  down  in  an 
opposite  direction  to  its  adjacent  grate-bar.  The  value  of  this  improve- 
ment consists  in  the  facility  with  which  the  grates  are  cleaned  and  freed 
from  all  clinker  without  breaking  up  the  fire.  It  was  already  introduced 
into  the  Blaenavon  works,  in  South  Wales,  and  those  of  John  Brown 
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&  Co.,  at  Slieffield,  wh«>re  it  wns  statwl  tn  give  an  additional  heat  from 
the  furnace  per  turn,  and  to  make  a  considerable  saving  iti  <roal. 

The  manufacture  of  puddled  wire-rods  is  a  very  extensive  business  in 
Great  Britain,  but  no  one  has  sncceeded  in  naturalizing  it  uiroii  American 
soil.  With  the  best  grades  of  cliarcoal  iron  it  is  iudeed  iKMwible  to  make 
giKKl  puddled  wire  rods  in  the  United  States,  bnt  at  a  cost  too  high  to 
comiM-te  witli  the  foreign  article,  in  the  production  uf  which  no  cliarcoal 
i.H  emidoyeil.  I  visited  the  works  of  J.  C.  Hill  &  Co.,  near  Newport,  in 
South  Wales,  and  those  of  Richard  Johnson  &  Nephew,  at  Manchester. 
In  both  these  works,  a  mixture  of  several  brands  of  coke  iron  is 
employM,  costing  on  the  average  about  £4  per  ton.  Single  puddling 
ftimatres  alone  are  u«e«l ;  the  charge  of  iron  is  4 J  cwt,,  and  the  yield  from 
SJ  to  3J  cwt.,  made  up  into  five  halls,  and  showing  a  wast#  much  l«i^^ 
than  usual.  These  balls  are  hammered  under  a  five-ton  helve,  to  a 
bloom  four  inches  square,  an<l  tliiK  bloom  is  taken  hot  t4)  a  balling  furn- 
ace, where  it  is  heated  and  rolled  down  to  tlie  ordinary  1  j-iiich  billet  for 
wire.  The  greatest  possible  care  is  taken  at  all  stages  of  the  ojieration, 
but  tlie  result  of  my  obser\'ation  is,  that  the  puddling  fiimance  is  the 
stage  in  which  the  iron  receives  its  proper  preparation  for  a  wire  rod, 
and  I  think  I  may  say  that  as  a  general  rule,  when  high  grades  of  iron 
are  to  be  produced,  I  remurktnl  a  higher  standard  for  the  puddled  bar 
than  I  have  been  accustomed  I<»  see  in  the  United  Stafes.  The  practice 
of  puddling  for  grain  instead  of  tibre  is  more  general,  and  I  think  I  can- 
not be  mitrtaken  in  saying  that  the  puddle  balls  are  far  more  thoroughly 
cleannl  of  cinder  when  puddled  for  grain.  At  Blaenavon  and  at  Le 
Creusot,  at  which  works  very  rtui>erior  iron  is  miule,  the  gniin  of  the 
puddled  iron  resembled  puddled  steel  more  than  inin,  and  it  seems 
probable  that  we  shall  hardly  iitttiin  to  the  same  regularity  of  product  in 
Americji  until  the  same  cjireful  attention  is  paid  to  the  pinldling  procera. 

Tlie  propriety  of  rerolling  ohl  rails  seems  to  be  inv-olvi-d  in  as  much 
doubt  in  Rnj^land  as  in  the  Unitetl  Htates,'  Tlie  general  practice,  how- 
ever, is  to  sell  the  old  rails  and  purehiise  new  ones,  but  at  Crewe  the 
Ix>ndon  and  Northwestern  Railroad  ('oni])any,  and  at  Swindon  the  Great 
Western  Railroad  Company  have  mills  for  reworking  their  old  rails. 
There  wiut  a  concurrenco  of  opinion  in  both  establishments  that  new  Iron 
should  lie  used  in  the  head,  and  at  Ixith  the  stcel-beiided  rail  with  old 
rails  in  the  ba^>e  was  looked  iiihiu  with  favor.  At  Swin<)cin  I  siiw  a 
beautiful  steel-headeil  rail  which  bad  bi'pn  made  by  bnlliiiK  up  cast-stwl 
turnings  in  a  common  biUling  fiu'nai'e  and  placing  the  resulting  bar  on 
top  of  a  rail  jiile.  The  fracture  was  adminible  and  the  weld  apjieared  to 
be  iwrfect.  There  seemed  also  to  Iw  »  gi-ucral  agn^'uient  that  the  top 
slab  of  a  rail  jiile  should  not  be  less  than  one  and  u  half  inch  in  thiek- 
newt,  and  two  Inches  is  preferred.  At  HIaenavon  puddle<l  sleel  is  used 
for  liejids  with  very  satiafactory  results,  bnt  care  is  t;iken  that  the  laj-er 
of  Hteel  on  the  finished  mil  stiall  not  be  less  than  five-eighths  inch  thick. 
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PROCESSES  FOR  THE  MANTJPACTURE  OF  STEEL. 

By  common  consent  it  seems  to  be  agreed  that  the  most  striking  fea- 
ture of  the  industry  of  the  present  day  is  the  marked  advance  in  the 
manutacture  of  steel  and  its  progressive  substitution  for  iron,  in  all  cases 
where  strength  must  be  combined  with  lightness.  Notice  has  ah'eady 
been  taken  of  the  enormous  masses  of  steel  in  the  Exposition,  but  it  was 
only  by  observing  the  infinite  variety  of  forms  and  purposes  to  which  it  • 
was  applied,  that  the  intelligent  observer  was  compelled  to  admit  the 
transition  which  is  taking  place  from  the  age  of  iron  to  the  age  of  steel. 
Another  conclusion  could  not  fail  to  be  reached  from  a  careful  study  of 
the  products  and  processes  represented  in  the  Exposition,  viz:  that  good 
steel  can  only  be  made  from  good  material,  no  matter  what  process  is 
employed.  For  the  best  steel  the  crucible  process  still  maintains  the  first 
rank,  and  although  the  Exposition  contains  some  beautifril  specimens  of 
material  made  by  other  processes,  yet  it  was  quite  evident  that  no  plan 
has  yet  been  made  sufiiciently  practical  to  infringe  upon  the  domain  of 
crucible  steel  for  the  more  difficult  and  higher  uses  for  which  this  metal 
is  required.  The  process  of  making  crucible  steel  is  too  well  known  at 
this  day  to  require  description  at  my  hands,  but  like  all  other  branches 
of  the  metal  business  it  has  of  late  undergone  an  immense  extension  in 
the  size  of  the  works  and  of  the  products. 

At  the  establishment  of  Thomas  Firth  &  Sons,  in  Sheffield,  the  old 
system  of  making  steel  is  maintained  in  its  integrity,  and  of  a  quality 
unsurpassed  by  any  other  maker.  And  yet  here  I  saw  a  12-ton  ingot 
cast  for  the  tube  of  a  Woolwich  gun,  poured  from  crucibles  containing 
each  ab  jut  50  pounds.  In  order  to  make  a  solid  ingot  it  is  indispensable 
that  the  metal  should  be  poured  continuously  into  the  mould  at  a  high 
temi)erature,  inasmuch  as  any  delay  in  discharging  the  crucibles  would 
be  fatal  to  the  quality.  The  difficulty  of  preparing  this  quantity  of  metal 
in  such  small  instalments  so  as  to  reach  the  mould  in  due  season,  and  of 
organizing  the  gangs  of  men  necessary  for  its  transfer,  will  easily  be  appre- 
ciated by  those  who  are  familiar  with  the  magnitude  of  the  task.  The 
only  evidence  in  these  works,  besides  the  masses  of  steel,  of  the  new  era 
u))on  which  the  business  has  entered,  was  to  be  found  in  the  enormous 
steam  hammers,  furnaces,  and  CRines,  which  had  been  rendered  neces- 
sary in  order  to  fabricate  ingots  of  such  massive  character.  So  admira- 
ble were  these  arrangements  that  there  seemed  to  be  no  greater  diffi- 
culty in  dealing  with  these  heavy  masses  of  steel  than  with  the  smallest 
ingot  on  the  premises.  Here  the  fabrication  of  cast-steel  locomotive 
tires  has  just  been  undertaken,  with  every  possible  facility  for  its  suc- 
cessful operation.  A  cylindrical  ingot  is  first  made  sufficiently  large 
for  six  or  eight  tires;  this  ingot  is  then  cutinalathe  into  sections,  each  of 
the  shape  of  a  cheese,  sufficiently  large  for  a  single  tire.  The  stee^ 
cheeses  thus  produced  are  heated  and  thoroughly  hammered  under  an 
immense  steam  hammer,  and,  after  being  reduced  in  all  directions  by 
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tbi8  process,  Are  again  heated  aud  i>UDcbed  witli  a  cotiical-poiuted  {>UDcb 
under  another  steam  hanimex.  The  ring  thus  prwluoed  is  etilarsi'd  by 
suecetifiive  heatings  and  baniiriering»  until  it  reaehes  the  size  snit^ttle  for 
the  tire  rnlling-mill,  where,  after  being  Hgaiu  belted,  it  is  rajtidly  liiiisbed, 
producing  a  ring  without  weld  or  Joint.. 

Iiiasniueh  as  the  relative  value  of  tires  made  by  the  crucible  proco8S 
antl  Ibe  Bessemer  proct^ss  is  still  a  subject  of  discussion,  1  took  si)ei-ial 
pains  to  c-ompare  the  toughness  of  the  crucible  steel,  as  shown  in  the 
clippings  of  the  fin  on  the  lluished  tire,  with  the  same  dippings  fi-am 
the  Bessemer  tires,  and  no  doubt  was  left  iii  uy  mind  as  t<o  the  superi- 
ority of  the  crucible  material ;  but  1  do  not  wish  to  l>e  understood  as 
saying  tliat  tbi-  Bes«ienier  material  is  not  good  enongh  for  the  piiri>OHe, 
and,  in  view  of  the  relative  j)ri(t',  more  wonomical  in  use,  Firth's  tires 
l>eing  sold  at  £45  per  ton  and  the  Bessemer  as  low  a»  £2H.  The  mode 
of  making  crucible  tires  at  the  works  of  Naylor,  Vickers  &  Co.,  was 
somewhat  different,  and  ap|)earcd  to  l)e  less  expensive;  and  here  one 
could  not  fail  to  l»e  struck  with  the  admirable  adaptatiou  of  mecbaiitcal 
means  to  the  objects  in  view,  and  with  the  very  complete  arrangements 
for  the  producdon  of  large  umsses  of  crucible  steel.  Here  again  was 
presented  the  perpetually  recurring  question  asin  the  relative  valoe  of 
Bessemer  steel  for  special  puriM>8e8,  such  ns  crank  shafts  and  lo<'omotiv« 
crunk  axles,  which  are  prwluced  at  these  works  in  large  qimntities  and 
from  crucible  steeL  Of  the  value  of  the  bittiT  no  doubt  si-ems  to  l>e 
entertjiinwi,  aud  the  makers  of  the  former  insist  that  tlieir  work  is 
equally  reliable  at  a  far  less  cost ;  but  I  must  again  atiknowlitlgc  that  I 
saw  ilo  Bes.-M-mer  steel  in  England  of  ecjual  toughness  with  the  protluct 
of  the  licst  makers  of  crucible  steel.  In  tlie  Exiiosition,  on  the  other 
hand,  there  were  siteciniens  of  Beswmer  stoel  &om  Sweden  and  Irom 
Austria  which  appeared  to  he  f^iUy  cnjuoI  in  quality  to  any  cniciblestcicl, 
and  these  may  be  the  precurstirs  of  tlie  coming  day  when  crucible  steel 
will  be  a  thing  of  the  past,  but  that  day  has  not  yet  ai-rived. 

The  past  year  may  l>e  said  ulao  to  have  decided  the  sidwiitution  of 
cast  steel  for  iron  ui  guns  of  small  (Mdibres.  The  peculiar  excellence  of 
tbe  MurKball  iron  is  still  admitted,  but  it  cannot  be  deidcil  that  cA8t 
Hteel  is  freer  trom  "grays"  or  sjiecks,  mid,  in  point  of  lenat-ity,  quit«  aa 
reliable.  When  steel  is  employed  for  tliis  purjwse  tlie  latnx-l  is  not 
wchled,  but  is  generally  l>ore<l  alter  Iw-ing  forged  to  the  proiter  length. 

The  CbUMiepot  riHes  aiv  all  being  made  iu  this  way,  but  auother 
uietbixl,  known  as  that  of  Deukin  &  Jobuson,  is  lM>ing  introduced,  nith 
iHiiwidemble  prubitbility  of  its  geiienU  uduptiou.  Iu  this  proeoss  the 
ingots,  hIVt  being  hammered  t4i  utxmt  five  inches  iu  diameter,  are  t^it 
into  |iiecex  of  suitable  w<-iglit  for  a  gnu  baiTel,  aud  puncbi>d  iu  the  same 
manner  lui  hiut  l>cen  descriliMl  for  the  punching  of  tires.  The  blanks  mo 
punched  are  heated  aud  bamiiiereil,  and  then  roile<l  over  a  mandril  into 
a  cylindrical  lul>e  altouT  a  foot  in  length,  which  is  again  beiite<l  anil 
rolled  over  a  mninlril  into  a  gnu  barrel.    Tbifl  procew  forms  the  subject 
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of  a  patent,  although  it  is  difficult  to  find  anything  in  the  process  which 
is  novel,  except,  possibly,  in  its  limitation  to  gun  barrels.  It  is  appli- 
cable, however,  either  to  cast  steel  or  to  Bessemer  steel,  the  latter  being 
generally  employed. 

The  Bessemer  process  is,  of  course,  the  great  feature  of  our  day  in 
this  department;  and  ia  order  that  it  might  be  treated  in  such  detail  as 
its  importance  demands,  it  was  deemed  by  the  committee  best  to  make 
it  the  subject  of  a  special  report,  and  this  duty  was  confided  to  Mr. 
Fred.  J.  Slade,  an  American  mechanical  engineer,  who  had  already 
devoted  several  months  to  its  careful  study,  in  the  interest  of  the  Amer- 
ican patentee.  His  report  is  hereto  annexed,  and  will  be  found  fully  to 
justify  the  confidence  of  the  committee  in  intrusting  him  with  this  import- 
ant duty.  I  have  verified  the  accuracy  of  his  statements  by  extended  per- 
sonal examination,  and  it  is  only  necessary  for  me  to  add  one  or  two  gen- 
eral conclusions  at  which  I  have  arrived.  The  first  is  that  the  Bessemer 
process  will  not,  as  Mr.  Bessemer  originally  supposed,  supersede  the 
puddling  process,  which  appears  to  be,  as  yet,  the  only  method  appli- 
cable to  the  conversion  of  by  far  the  larger  portion  of  the  pig  iron  made  into 
wrought  iron ;  because  by  far  the  larger  portion  of  the  pig  iron  made  is 
of  a  quality  not  good  enough  for  the  Bessemer  process,  which,  in  the 
absence  of  sulphur  and  phosphorus,  is  absolutely  exacting.  It  is  true 
that  an  antidote  may  yet  be  found  for  these  two  poisons,  in  which  case 
the  area  of  the  Bessemer  process  would  be  enormously  extended.  But 
even  then  there  would  be  a  limitation  to  its  general  use  (and  this  is  my 
second  conclusion)  arising  from  the  uncertainty  as  to  the  quality  of  each 
particular  cast,  requiring  a  special  test  for  each  in  every  case  where  it 
is  to  be  subjected  to  great  strains.  But,  even  when  this  precaution  is 
taken,  it  is  found  that  in  the  manufacture  of  tires  and  of  gun  barrels 
there  is  a  very  considerable  percentage  of  failure  from  undiscovered 
flaws,  which  show  themselves  in  the  cracking  of  the  ingot  when  sub- 
jected to  the  severe  test  of  the  steam  punch.  Hence,  in  my  judgment,  it 
is  not  safe  to  use  Bessemer  metal  in  any  case  invoMug  the  security  of 
life  or  limb,  unless,  in  the  process  of  manufacture,  it  has  been  subjected 
to  such  tests  as  will  certainly  show  all  its  defects. 

I  think  it  is  safe  to  use  it  for  tires  and  for  gun  barrels  that  have  been 
made  by  the  punching  process,  but  I  should  think  it  unwise  to  employ 
it  for  solid  railway  axles  made  in  the  ordinary  way.  K  punched  and 
made  hollow,  this  objection  would  not  apply,  and  doubtless  it  would  not 
be  difficult  to  devise  a  method  of  making  a  solid  axle  from  Bessemer 
steel  that  would  be  free  from  objection. 

In  view  of  the  small  amount  of  Bessemer  steel  as  yet  produced  in  the 
United  States,  we  are  struck  in  Europe  with  surprise  at  the  enormous 
provision  made  for  its  supply ;  and  it  is  quite  evident  that  the  business 
is  overdone,  and,  contrary  to  all  past  experience,  the  inventor  and  the 
public  at  large  seem  to  have  profited  by  its  introduction  at  the  expense 
of  the  manufacturer. 
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As  an  at^unct  to  the  Bpssemer  proo^ss,  the  Parry  process  nmst  be 
mentioned,  having  for  its  object  the  conversion,  in  a  cupola  furnace,  of 
wrought  iron  which  had  been  free<l  from  phoaphonts  and  Hidphur  by  the 
piidttliiig  priK'fHs  into  pig  iron  aditpt^d  for  tlie  BeAsemer  process!  For 
this  method  of  oijeration  oxtensive  works  were  erected  at  Ehbw  Vale, 
but  they  have  been  abandoned,  and  the  patent  has  been  purchanx-d  by 
Mr.  Bessemer, 

This  pi-ocess  would  have  verj"  (considerable  value  if  the  nietjtl  could  l»e 
tapped  fmm  the  cujiola  in  the  form  of  steel  instea*!  of  pig  iron,  but  this 
does  not  apjK'ar  to  have  tK>eu  ll^u^ti<■ab1e,  ijiaamuch  aa  the  product  was 
a  white  pig  iron,  containing  two  per  cent,  of  carlion.  A  charge  of  22 
hundred- weight  was  worked  at  a  time,  ami  requuxKl  from  55  to  75  minutes 
for  its  treatment,  which  involved  a  waste  of  twelve  jkt  cent.  It  tiught 
possibly  be  nseil  advantageously  for  the  conversion  of  the  ends  of  Besse- 
mer raits  luto  pig,  m  case  they  should  ever  become  so  cheap  as  to  war- 
rant the  o|>eretion.  It  might  also  Is-  ushI  for  meUing  down  the  metallic 
spouge,  which  can  bemadebycementatit)ntm»iourricbore8in  Ameri«^», 
but  certaiuty  without  advantage  in  point  of  <;ost,  nnless  the  iinHlnct 
should  have  qualities  attainable  in  no  other  way.  The  proibictiou  of 
steel  from  the  cujxila  fiiniaee  is  still  a  desideratum  to  be  attaim-d,  but 
among  the  possibilities  of  the  futui-e. 

A  raret'ul  study  of  the  Exi>osition  showed  but  two  other  processes  for 
making  steel  worthy  of  notice,  and  liolh  French:  the  one  patented  by 
A.  Bcmni  aud  tried  at  the  forges  of  Moiitataire ;  the  other  that  of  Kmtle 
and  Pierre  F.  Martin,  in  operation  at  8ircuil.  In  both  thes<-  systems 
cast  steel  is  made  in  a  reverl»eratory  ttirnacc.  In  Berard'a  prrx-ess  the 
conversion  of  the  pig  iron  into  steel  is  sought  to  be  achieved  by  subject- 
ing the  melted  metal  alternately  to  a  ikx>arlKmizing  and  ren-urtMinizing 
flame,  for  which  purpose  it  is  necessary  to  employ  bhutt.  He  use«  a 
Siemens'  furnace,  and  avaUs  himself  of  the  changes  of  ciurent  required 
in  wttrkiug  the  regenerators  to  affect  the  changes  of  flame.  The  furuaoe 
is  diviilnl  by  a  bridge  into  two  halves,  and  he  thus  ofHTates  \i\nm  two 
masses  of  iron  nt  the  same  time,  one  of  which  is  fn-shly  charged,  wliile 
the  other  eontuins  material  which  is  nearly  de<>urbouiKed.  Some  sped- 
mens  of  Iterard's  steel  were  on  exhibition,  and  although  credit^ible  in 
themselves,  it  was  generally  iinderstoiHl  that  he  hiul  not  yet  succeeded 
In  making  steel  regiUarly  for  market.  Tlic  Messrs.  Miutin,  on  the  cob- 
trarj',  were  not  only  making  st4.-el  regularly  at  their  own  works  at 
Sireuil,  but  the  process  is  also  in  ojH-rntion  at  two  of  the  largest  works 
of  France — I-e  ("rcusot  and  Firniiny — and  is  in  pns-ess  of  eretttion  at 
various  other  works  in  Kun>)N',  iind  iimtngements  have  t>een  made  for 
its  Immiillate.  iutrtHluelion  into  the  United  States.  In  this  pns'cjts  the 
pig  iron  is  deprivwl  of  its  carbon  by  the  iwldition  of  piii'cs  of  wrought 
Iron  or  ittevi  either  in  the  form  of  shingktl  pndtlie  balls,  or  of  scrap. 
The  (|iiautfty,  however,  of  wrought  iron  nwessary  to  reduce  the  carbon 
to  tile  n-<[ulred  limits,  is  much  less  than  wouhl  lie  inferred  ft^m  the  con- 
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fiideration  of  the  quantity  contained  in  the'pig,  and  does  not  in  practice 
much  exceed  the  quantity  of  pig  itself.  A  charge  of  gray  pig  or  of 
spiegeleisen  is  melted  in  a  Siemens'  furnace,  having  a  bed  hollowed  out 
to  contain  it,  and  is  allowed  to  remain  about  half  an  hour  after  fusion  to 
bring  it  to  an  intense  white  heat ;  portions  of  malleable  iron  previously 
brought  to  a  bright  red  heat  are  then  added  in  successive  charges  of 
about  200  x>ounds,  at  intervals  of  twenty  minutes  to  half  an  hour,  each 
charge  being  thoroughly  melted  before  the  next  is  added.  After  two  or 
three  such  additions,  ebullition  <^ommences  in  the  bath  of  metal,  and 
continues  till  the  carbon  is.  wholly  removed  from  the  pig.  The  exact 
condition  of  the  metal  is  ascertained  from  small  proofs  taken  from  the 
charge,  after  each  addition  of  iron  towards  the  end  of  the  operation. 
The^e  are  run  into  a  small  ingot  mould,  and  whem  cooled  to  the  proper 
heat,  hammered  into  ^  plate,  about  ^  of  an  inch  thick  by  5  inches  in 
diameter.  When  the  decarbonization  is  completely  eflfected  these  proofs 
will  bend  double  cold,  and  show  a  fracture  quite  fibrous.  A  quantity  of 
pig,  generally  of  the  same  kind  as  was  used  for  the  preliminary  charge, 
is  then  added  in  such  prox>ortion  to  the  amount  of  iron  in  the  furnace  as 
to  give  the  desired  hardness  to  the  steel,  according  to  the  use  for  which 
it  is  required.  When  this  is  melted  the  bath  is  well  stirred  to  insure 
homogeneity  in  its  substance,  and  a  final  proof  taken,  which  is  treated 
in  the  same  manner  as  the  others,  and  gives  reliable  evidence  as  to  the 
state  of  the  metal  before  pouring.  This  enables  the  quality  to  be  very 
exactly  adjusted  to  the  degree  of  hardness  required.  Should  it  be  too 
soft,  more  pig  is  added,  while  if  it  is  too  hard,  the  mere  waiting  from  a 
quarter  to  half  an  hour  wiU  materially  soften  .the  metal.  Arguing  from 
this  fact^  Messrs.  Martin  claim  that  under  the  influence  of  such  a  high 
temperature,  the  carbon  is  to  some  extent  spontaneously  disassociated 
fit)m  the  iron,  and  attribute  in  a  measure  to  this  the  fact  that  so  small  a 
proportion  of  wrought  iron  is  required  to  effect  the  decarbonization  of 
the  pig.  The  coating  of  scale  formed  on  the  iron  in  the  preliminary 
reheating  which  it  undergoes  before  being  charged  into  the  fiunace,  also 
assists  in  the  removal  of  the  carbon.  When  the  metal  has  been  brought 
to  the  desired  condition,  it  is  tapi)ed  off  at  the  rear  of  the  fiimace  into 
ingot  moulds  placed  on  a  railway  car,  and  thus  brought  successively 
ander  the  gutter. 

A  considerable  number  of  specimens  of  steel  made  by  this  process 
were  exhibited,  ranging  in  hardness  from  a  metal  too  hard  to  be  touched 
by  a  tool  to  a  true  wrought  iron,  intended  to  be  used  in  the  manufacture 
of  armor  plates.  At  Messrs.  Martin's  works,  at  Sireuil,  the  process  has 
been  in  regular  operation  during  the  past  two  years  for  the  manufactiu'e 
of  gun-barrels,  and  some  remarkable  specimens  of  these  were  exhibited. 
Thus  there  was  one  that  had  been  tested  with  very  large  charges  of 
powder  and  a  heavy  weight  of  shot,  which,  by  very-  palpable  bulging 
just  behind  the  balls,  testified  as  to  the  softness  and  toughness  of  the 
metaL  In  another,  which  had  been  burst  by  a  similarly  severe  charge, 
3  I  s 
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the  metal  liad  merely  torn  open  for  a  certain  k-ngtli  of  the  barrel,  and 
tlie  lijis  30  formed  were  simply  folded  back  180",  without  any  sign  of 
enwking.  There  were  also  showii  specimens  of  tool-steel,  of  excellent 
fra^.'tui'e,  castings  of  pieces  of  machinery-,  such  as  gears  and  framing, 
and  a  large  tube  for  a  cannon  of  extremely  soft  metal,  or  meJted  iron, 
as  it  is  named. 

The  hardest  variety  of  metal,  called  by  the  patentee  "  mLxed  nietal," 
is  considered  suitable  for  eastings  which  do  not  reiiuire  to  be  worke^l  by 
tools,  bat  where  great  strength  is  re<juired.  «nch  as  hammer  blocks  and 
anvils,  large  ge^rs,  &c.  By  a  subsequent  process  of  annealing  or  dis- 
carlwiiization,  carried  on  in  a  gas  furnace,  under  the  influence  of  an 
oxidizing  flame,  these  castings  may  be  sofU'ned  so  as  t«  l)e  »]uite  mallea- 
ble and  easily  worked,  and  tbey  tlien  retain  the  advantage  of  being  free 
fWim  blow-holes.  Thin  metal  is  proditctHl  by  adding  to  a  jtreliniinary 
bath  of  sjiy  1,(}(N)  pounds  of  pig  2,400  of  wrought  iron,  and  adding  at  the 
end  1,300  [wunds  of  pig.  For  tool-steel,  to  a  bath  of  1,600  pounds  of 
gray  pig  would  be  added  2,600  |>ounds  of  piiddle<l  steel  from  the  same 
pig,  and  at  the  end  of  the  o{>eration  400  to  500  |>oiiuds  of  spiegeleUen. 
For  homogeneoos  metiil,  the  preliminary  bath  at  Sircnil  is  1,200  iiouods 
of  spiegeleisen,  to  wliicli  2,(MM)  pounds  of  soft  iron,  puddled  to  grain, 
fhjm  the  same  pig,  is  added,  and  at  the  end  of  the  process  200  t^>  300 
pounds  of  the  same  pig  is  charged,  to  give  the  requisite  amount  of  carbon. 
The  softest  metal  of  all,  wliich,  however,  has  not  as  yet  been  ma^le  an 
article  of  regular  manufacture,  is  made  in  the  same  way,  with  the  ex- 
ception that  the  final  charge  of  manganiferous  pig  is  but  5  i>er  cent,  of 
the  contents  c)f  the  furnace.  With  certain  kinds  of  gray  charcoal  pig 
this  pn>i>ortion  rises,  however,  to  20  per  cent.,  since  under  the  influence 
of  the  high  temiwrature  they  reflue  spontaneously  with  great  nipidity, 

MesHrs.  Martins'  patents  also  cover  the  use  of  ore  either  with  or  in 
place  of  tJie  wrought  iron  or  ste«'l  used  for  removing  the  curiMUi  from  the 
pig,  and  when  this  is  used  fly  progress  of  the  ojieration  is  much  more 
rapid.  It  has  the  objection,  however,  that  the  slag  fornitMl  attuclis 
Tiolently  the  bricks  forming  the  sides  of  the  furnace,  and  thert^fore 
roqnire-s  fre(|uent  renewals. 

Tliis  process  has  the  great  practical  advantage  that  all  the  scrap 
arising  in  the  manufacture  of  any  product,  such  as  the  ends  of  bars,  &*., 
in  rca^lily  renutted  to  the  furnace  and  immeihately  returned  in  tlip  form 
of  useful  iguots. 

Tlu-  flaiiic  in  the  furuiu'O  is  kept  always  slightly  surcharged  with  gas; 
an  efli-ct  which  ihe  use  of  the  Siemens'  f\tmace  renders  easy  and  ct-rtaiu, 
and  by  tliis  means  the  waste  of  the  metal  is  always  moderate. 

For  the  prisluction  of  s«tft  sfeel  suitable  for  gnn-barrels  or  for  tires, 
this  metjd  a]n>ady  eiyojs considerable  repiitaliftn  in  Eiin)i(e,  ami,  indvtHl, 
wcm  it  not  for  itn  excellent  quality,  it  would  lie  imiHissiblc  to  itustiuii  the 
mamifuctiirc  at  Hin^'uil,  where  there  is  neither  inm  nor  coal,  tlie  latter 
b(-ing  brought   from   Kngland  and   the  furnier  fwm  various  piiils  i>f 
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The  results  here  stated  were  verified  by  a  personal  residence  of  Mr. 
Slade  during  several  weeks  at  the  works  at  Sireuil,  and  the  regular  and 
commercial  success  of  the  process  was  in  that  way  seen  to  be  ftdly 
achieved. 

It  is  not  asserted  that  cast-steel  can  be  made  as  cheaply  by  this  pro- 
cess as  by  the  Bessemer;  but  where  a  product  of  definite  quality  is  to 
be  produced  day  by  day,  without  rejections  to  any  considerable  extent, 
the  Martin  process  has  a  decided  advantage  over  the  Bessemer,  and  in 
comparison  with  the  crucible  steel  is  decidedly  less  exi>ensive.  Its  chief 
drawback  would  seem  to  lie  in  the  difficulty  of  keeping  the  furnace  in 
order,  and  only  the  most  refractory  materials  will  withstand  the  high  heat 
required  for  its  operation.  As  much  as  five  tons  of  steel  have  been  pro- 
duced by.  this  process  at  a  single  heat,  and  there  is  no  difficulty  in  com- 
bining the  product  of  several  furnaces  where  larger  masses  are  desired, 
inasmuch  as  the  temper  of  the  heat  in  each  furnace  can  be  brought  and 
maint^ned  to  exactly  the  same  standard.  It  would  seem  also  to  present 
the  best  solution  yet  devised  for  the  difficulty  experienced  by  the  accu- 
mulation of  the  ends  of  Bessemer  steel  rails,  inasmuch  as  these  can  be 
used  in  lieu  of  the  puddled  iron  required  by  the  process.  It  is  possible, 
also,  to  use  old  rails  in  the  same  manner,  and,  indeed,  any  old  scrap,  but 
the  resulting  quality  of  the  steel  wjU,  to  a  great  extent,  depend  upon 
the  quality  of  the  old  iron  so  used. 

A  visit  to  the  works  of  Messrs.  F.  F.  Verdie  &  Co.,  at  Firminy, 
showed,  in  confirmation  of  facts  gathered  from  other  sources,  that  the 
steel  manufacture  of  France,  instead  of  being  in  the  advanced  degree  ot 
perfe<^on,  often  supposed  in  our  country,  has  been  but  very  moderately 
successful.  These  works  were  established  for  the  manufacture  of  cruci- 
ble steel  and  forgings  on  a  rather  large  scale,  but  to-day  the  production 
of  steel  by  this  process  has  been  entirely  abandoned,  and  with  the  excep- 
tion of  some  puddling,  all  the  steel  now  made  is  by  the  Martin  process, 
for  which  three  furnaces  are  now  in  operation  and  others  in  course  ol 
erection.  The  same  thing  appears  to  be  tnie  at  other  works,  and  it  is 
quite  certain  that  no  considerable  amount  of  good  cast  steel  is  produced 
in  France. 

In  order  to  enable  a  comparison  to  be  instituted  between  a  first-class 
Swedish  iron  and  Bessemer  steel,  containing  various  degrees  of  carbon, 
I  annex  (Appendix  D)  the  tabulated  results  of  a  series  of  experiments 
made  by  David  Kirkaldy,  at  his  weU-knowTi  testing  and  experimenting 
works  in  London  upon  11  bars  of  billet  iron  from  the  Degerfors  iron 
works  in  Sweden,  and  12  hammered  bars  of  Fagersta  Bessemer  steel  ot 
various  degrees  of  hardness,  resulting  from  different  percentages  of 
carbon,  which  are  indicated  by  the  stamp  on  the  bars;  that  is  to  say, 
0.3  means  three-tenths  of  one  per  cent,  of  carbon,  1.2  means  one  per  cent, 
and  two-tenths,  and  in  like  manner  for  intermediate  stamps. 
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WOItHB  FOE   THE  PRODUCTION   OF  IHON   AND  STEEL. 

The  description  of  the  large  mass  fif  steel  and  iron  exhibited  in  the 
ExpoAition  has  !«•<!,  inciiientally,  to  aii  arconnt  nf  the  mnj^itiide  of  the 
ir<ni  works  of  Krnpji.  Bnt  thij*  rt-jMirt  woiihl  fail  to  pive  an  adeqimti? 
idea  of  the  niagnifiecnt  scale  \i\mti  which  the  inetallurgic  indii«ti-j-  of 
Europe  is  conducted  at  tlie  preaent  day,  if  reference  should  not  be  made 
to  other  e«tahll8huieiits  in  other  countries.  In  PVance  the  most  ext<>n. 
sive  works  are  those  of  Le  Creiisot,  near  the  centre  of  the  empire,  whinh 
is  especially  commended  in  the  report  of  the  .inry  of  rwomjiense  for 
orgnniKations  which  Ix-st  develop  a  good  understandinjr  between  mastera 
and  workmen,  and  secure  the  material,  moral  and  intellectual  welfare  of 
the  operatives. 

In  1H45  the  product  of  Le  Creiisot  was  about  GO.OOO  tons  of  eoal  and 
4,0(K)  tons  of  iron.  At  the  present  time  the  production  is  2.50,000  tons 
of  coal  and  130,000  tons  of  cast  iron  and  110,<XKI  tons  of  i\'nui('ht-ii'on. 
Tlic  works  cover  an  area  of  .100  aeres,  of  which  more  than  50  acres  are  in 
buihliugs,  in  whieli  mechanical  oiK-mfiona  are  carried  on.  Tlie  coal  is 
mined  in  the  immediate  vicinity,  and  the  qiiantitj'  of  ore  which  the  re^on 
now  ftimishes  is  stated  to  Ik-  ;t00,000  tons  per  nnnnm,  but  my  impression 
is  that  this  includes  a  large  rinantity  brought  from  Algiers  and  Blhn. 
Tliere  are  lii  blast  furnaces  of  liirge  dimensions,  fed  by  100  coke  ovenii, 
and  using  the  blast  of  seven  blowing  nuwhines  of  1,3.'K)  horse  jwwer,  and 
10  other  engines  for  other  pnrtxnst'S.  The  forge  contains  1">(1  puddling 
fiiniaees,  S5  heating  fnmaees,  41  separate  trains  of  rolls,  ."JO  hammem, 
85  stenm  engines  of  ri,,'iOO  horse  power  in  the  aggregate. .  Tliis  mill  is  all 
under  one  uniform  roof,  mmie  of  iron,  and  is  almut  1,400  fe<'t  in  letif^, 
nnd  is  altogether  in  apiiearanee  and  construction  the  most  complete 
rolling  mill  in  existence.  And  it  is  a  remarkable  evidence  of  the  intelli- 
gence and  coumgf'  of  Messrs.  Schneider  &  t'o.,  the  proprietors,  that 
nnthiu  the  last  few  years  they  have  deliberately  abandoniil  their  old 
\^o^k.'<  and  machinery,  and  em-ted  an  entirely  new  establishment,  in 
onlcr  to  avail  themselves  of  all  the  miHlem  improvements  in  ninehiner)' 
and  pntcos!*.  Tlie  machine  shojis  iiMjuire  engines  of  "00  horse  jwwer  for 
their  operation,  atid  contain  2(»  hammers  and  (>30  working  tools.  The 
totrtl  numlier  of  work»u-n  employed  is  ll,ftr)0,  ts'ing,  by  »  remarkable 
coincidence,  the  preeise  numl>er  of  liors<>  jMiwcr  representetl  by  tlie  steam 
enfrines  in  the  works;  That  is  tosay,  eaeh  man  employs  «  mnehine  jKiwer 
of  one  horse  in  addition  1o  his  own  lal>or.  showing  the  woiulcrhil  exten 
sion  of  human  jsiwer  which  in  our  day  has  Is-en  rciiliKed  ont  of  the  stenui 
engine.  4.'i  miles  of  railway,  to  locomotives,  and  ."iOO  cars  are  i-oquirwl 
for  the  local  o|HTation  of  the  works,  nnd  the  enormous  qimiitity  of 
l,40tl,IKM)  tons  of  traffic  is  nunujilly  luoveil  at  the  i-eutml  depot  of  I# 
('reusot.  All  parts  of  the  works  aiv  In  eommuuicatton  by  telof^rHphie 
wire.  Th«  total  value  of  the  pi-odiiflioiis  is  now  al«>ut  $7,lXH(,iK)u  jK-r 
ftUDUin  III  gi>ld. 
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On  the  whole  these  works  may  be  regarded  as  the  best  model  offered 
by  Europe  for  the  study  of  the  iron  business  as  it  is,  and  they  are  not 
only  an  honor  to  the  proprietors,  but  one  of  the  chief  glories  of  France. 

The  works  of  Petin,  Gaudet  &  Co.,  are  distributed  among  several 
ei^tablishments,  which  in  the  aggregate  employ  5,200  men  and  a  steam 
power  of  6,000  horses.  The  annual  production  is  about  50,000  tons  of 
Ton  and  steel,  of  the  value  of  $7,000,000  in  gold. 

There  are  several  other  establishments  in  France  which  approach  very 
nearly  to  these  large  proportions,  and  considering  the  disadvantages  in 
point  of  fuel  and  ore  under  which  the  business  is  carried  on,  as  compared 
with  Belgium  and  England,  the  present  development  of  the  iron  Indus- 
tiy  of  France,  amounting  to  an  annual  product  of  1,200,000  tons  of  pig 
iron  and  about  800,000  tons  of  wrought  iron,  is  one  of  the  most  striking 
features  of  the  industrial  progress  of  France  during  the  present  century. 

In  Belgium  the  iron  industry  has  made  remarkably  rapid  strides,  the 
production  of  pig  iron  having  advanced  firom  134,563  tons,  in  1845,  to 
449,875  tons,  in  1864,  and  there  are  many  establishments  in  Belgium 
organized  on  a  scale  comparable  to  the  best  works  in  other  countries. 
That  of  Cockerill  at  Seraing,  in  which  the  government  is  directly  inter- 
ested, produces  50,000  tons  of  pig  iron,  26,000  tons  of  bars,  and  5,000  tons 
of  steel  annually,  consuming  80,000  tons  of  coke  and  146,000  tons  of  ore, 
and  mining  260,000  tons  of  coal. 

In  Prussia,  the  works  of  Krupp  have  already  been  referred  to,  and  there 
are  many  other  extensive  establishments  organized  upon  the  best  prin- 
ciples of  modem  construction. 

The  Phcenix  works  near  Ruhrort,  for  example,  produced  during  the 
last  year  over  50,000  tons  of  pig  iron,  and  40,000  tons  of  wrought  iron, 
with  11  blast  furnaces  and  the  corres^wnding  nimiber  of  puddling  funiaces. 
The  total  production  of  iron  ore  in  Prussia,  for  the  year  ending  1865,  was 
over  1,700,000  tons,  which  represents  a  production  of  iron  of  about  770,000 
tons. 

In  England  there  are  many  works  approaching  in  capacity  to  Le  Creu- 
8ot,  among  which  may  be  enumerated  the  Dowlais  and  Ebbw  Vale  in 
South  Wales,  those  of  Bolckow,  Vaughan  &  Co.,  in  the  Cleveland  region, 
and  of  the  Barrow  Hematite  Iron  and  Steel  Company  at  Barrow-in-Fur- 
ness, and  of  John  Brown  &  Co.,  at  Sheffield.  A  production  of  2,000  tons 
per  week  is  achieved  in  each  of  these  vast  establishments.  Large  towns 
are  required  to  house  the  workmen  and  their  families;  hundreds  of  miles 
of  rails  and  thousiinds  of  cars  are  appropriated  to  their  special  use.  The 
human  mind  is  lost  in  wonder  at  the  combination  of  material  and  intel- 
lectual elements  required  for  the  organization  and  conduct  of  such  gigantic 
operations,  and  standing  in  the  presence  of  tools  which  seem  fonned  to 
shape  the  universe,  and  of  an  artiiicial  power  which,  in  the  aggregate,  is 
too  vast  for  any  other  estimate  than  by  comparison  with  the  force  which 
moves  the  earth  in  its  orbit,  the  triumph  of  man  over  matter  is  realized 
to  an  extent  making  it  possible  to  comprehend  in  some  degree  the  omnipo- 
tence of  Deity  himself. 
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Olio  Striking  cotiHeqiience  of  the  vast  size  whicli  has  Ixfii  (riven  to  par- 
ticular workR  is  their  general  transfer  from  individual  ownemhiii  to  that 
of  stock  oompanieH;  and  altlioiigfa  this  transfer  in  not  ronsidered  favora- 
iile  to  the  economy  of  manufacture,  the  navinp  prodnced  Ity  production 
on  so  large  a  scale  would  seem  to  counterbalance  the  advantages  in  iwint 
of  cost  which  are  connected  with  indi\'idua1  omiership,  Nor  is  this 
featurp  of  ass(x;iHtion  of  ownership  i>eciiliar  to  any  one  country,  but  may 
lie  wiid  to  be  the  general  rule  in  all.  In  England,  owing  probably  to  tlie 
business  being  overdone,  none  of  thfHt*  «!<mipanies  c-an  be  said  to  have 
achieved  a  pecuuiaiy  snccess,  and  the  shares  of  all  of  them  are  at  a  con- 
sidenible  (litK^uiiut.  Tills  fact,  producing  protonnd  dissatisfaction  on  the 
I»art  of  the  owners,  coupled  with  the  feeling  of  restleitsness  and  discontent 
■with  their  wages  among  tiie  workmen,  has  pave<i  the  way  for  the  consid- 
eration and  dimmssion  of  the  pmblcm,  wUrllirr  in  these  large  establish- 
ments the  true  relations  between  •  M|>Lt:it  ^iiid  liilmr  have  been  established, 
and  in  what  way  they  may  Ik-  plmict  njiiiTi  a  smiudor  basis,  avoidingthe 
evcr-re^'urriug  contention  between  niiiisterNHnd  men,  which  culminates  in 
strikes  injurious  alike  to  both  elassi's.  The  ijuestion  has  already  stepped 
beyond  the  limits  of  private  discussion,  and  governmental  coniinissioua 
are  now  investigating  Imth  in  France  and  in  England  the  facta  and  the 
princii)Ies  upon  which  the  orgnui7.ation  of  labor  rests  at  this  day,  thf 
jMtints  in  which  there  is  a  collision  lH>tween  it  and  capital,  the  wrongs,  if 
any,  njMtn  either  side;  with  a  vievr  to  snch  legislation  as  may  renderthe 
march  of  industry'  regular,  and  profitable  to  all  concerned.  In  some  cstub- 
lishments  engaged  in  the  mining  of  coal  and  other  branches  of  industry, 
oul.iide  of  the  iron  hnsiiu'ss,  the  system  of  co-operation,  aa  it  is  termed, 
has  been  intnxluewi,  with  manifest  ajlvanti^re.  But  in  all  these  cases 
the  business  is  a  profitable  one,  and  hsis  never  yet  l>ecn  snbjecte<l  to  the 
strain  which  vriW  attack  the  system  when  it  is  fort^ed  to  deal  with  losses 
instead  of  profits.  The  general  plan  adopted  in  these  eo-oiM'rative  e!it»b- 
lishiiients,  such  as  Crossley's  great  caqwt  factory  in  England,  is  to  reserve 
to  the  capital  a  flxed  rate  of  interest,  aa  high  in  some  cases  as  15  per 
(<ent.  |)er  annum;  next,  to  pay  to  the  workmen  a  fixed  rale  of  wagea,  being 
usually  tlio»(*  which  were  in  force  at  the  rime  of  the  introduction  of  co-oper- 
ation into  the  works,  and  to  divide  the  siu^this,  if  any,  iH-twcen  capital 
and  labor,  on  such  h'rms  as  may  l>e  agnie<l  upon,  but  nsiially  in  pruiMr- 
lion  to  the  amount  of  each  employf>d  during  tlie  year.  There  is  %  wide 
difference  of  opinion  as  to  the  practicability  of  intriMlueing  this  systvm 
into  the  in>n  business,  and  there  is  a  fear  that  it  would  not  stand  the  trial 
to  wld<-h  it  wouhl  be  subjected  in  the  hmg  iK^riixIs  of  deprt^ssion  to  which 
the  iron  trade  has  hitherto  btM>n  invariably  subje<'t(^Hl,  and  tnmi  vhidi 
the  co-oiH-rativc  syst^-m  woidd  not  relieve  it,  because  there  wouhl  sUll  be 
the  same  eomiietition  between  th4>  nevenil  coo)>eruti\'e  associations,  and 
the  several  imtions,  as  now  exists.  Under  the  prewnt  system  the  capital 
is  the  first  M  lose  its  profits,  and  then  comes  the  redm^tion  in  the  wageo 
of  lulwr.     Under  the  new  system  the  niiiuclion  would  fall  first  upon  labor, 
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or  in  strict  equity  there  would  be  the  same  percentage  of  reduction  upon 
the  earnings  of  capital  and  labor.  It  is  feared  that  the  laborer  would  not 
look  with  content  upon  any  reward  to  capital  under  such  circumstances, 
and  that  the  old  warfare  between  the  two  would  thus  be  renewed. 

On  the  other  hand,  it  is  believed  that  by  the  obvious  harmony  thus 
established  between  the  interests  of  capital  and  labor,  the  latter  would 
be  led  to  see  that  the  co-operation  of  the  former  is  indispensable  for  the 
payment  of  wages  at  all,  and  that  any  attack  upon  capital  or  any  dimi- 
nution of  its  quantity  would  be  a  direct  attack  upon  labor,  by  depriving 
it  of  the  fund  out  of  which  it  is  paid,  and  that  the  conservation  of  capital 
would  thus  become  so  apparent  as  the  highest  interest  of  the  laboring 
class  that  strikes  would  cease,  and  even  in  bad  times,  from  the  steady 
employment  thus  insured,  the  labor  would  be  better  paid  than  under  the 
present  intermittent  system.  It  is  urged,  moreover,  that  the  personal 
interest  thus  excited  in  the  workman  would  lead  to  greater  economy  in 
the  manufacture,  and  bring  down  all  waste  to  the  minimum,  and  that 
it  would  be  x)ossible  to  establish  such  intelligent  relations  among  the 
owners  and  workmen  of  the  several  co-operative  establishments,  that 
over-production  would  be  checked  by  common  consent,  in  time  to  pre- 
vent the  serious  losses  to  which  it  now  subjects  the  industry  of  the  world. 
It  is  quite  certain  that  this  latter  end  is  achieved  in  an  imperfect  degree 
even  in  present  practice.  In  Scotland  the  number  of  furnaces  in  blast 
during  the  present  year  has  been  very  considerably  reduced,  with  a  cor- 
responding reduction  in  the  enormous  stock  of  iron  which  had  weighed 
down  the  prices  below  the  cost  of  production.  In  France,  by  a  resolution 
of  the  Ironmasters'  Association,  a  reduction  of  six  per  cent,  was  inaugu- 
rated in  the  early  part  of  the  present  year,  and  there  is  a  general  recog- 
nition of  the  necessity  and  wisdom  of  this  course  in  times  of  over- 
production among  the  iron-masters  of  Europe.  And  it  is  impossible  to 
see  that  there  would  be  less  discretion  exercised,  or  a  less  prompt  remedy 
applied,  if  the  workmen  had  such  a  direct  relation  to  the  business  as  to 
enable  them  to  feel  that  it  would  be  better  to  work  less  days  at  the  old 
rate  of  wages,  than  more  days  at  a  reduced  rate,  producing  precisely  the 
same  {)ecuniary  result. 

No  intelligent  observer  can  fail  to  remark  the  universal  cry  which  comes 
np  firom  the  laboring  classes  in  all  parts  of  Europe  for  the  reorganization 
of  the  relations  of  capital  and  labor.  In  England  it  has  shown  itself  in 
strikes  long  continued  and  in  all  branches  of  business,  reducing  the  work- 
men to  beggary,  and  destroying  the  profits  of  capital  to  such  an  extent 
that,  in  a  spirit  of  self-preservation,  it  takes  flight  where  it  can  from  the 
walks  of  industry,  and  remains  unemployed  rather  than  incur  the  risks 
and  the  anxiety  of  its  uses  in  active  business.  In  France,  where,  as  will 
be  hereafter  seen,  the  organization  of  a  strike  is  full  of  difficulties,  the 
same  longiug  manifests  itself,  not  merely  in  the  organization  of  minor 
co-operative  associations  for  the  supply  of  the  necessaries  of  life,  the 
erection  of  houses,  and  the  production  of  goods,  but  in  a  literature  which 
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seeks  to  an^yze  the  social  phases  of  industrial  life  and  devfloj>  some 
better  system  for  its  reorganization.  In  the  course  of  this  almost  niiero- 
suopic  eixamination  of  the  wxnal  relations,  property  has  been  pronouni-ed 
to  be  robberj',  commnidsm  has  been  advocated  as  the  remedy  for  all  the 
sooial  evils,  and  the  autonomy  of  the  individual  lost  sight  of  in  the 
attempt  t*)  promote  the  welfare  of  mankind. 

In  OemiaQy,  on  tlie  other  hand,  under  the  practieal  guidance  of  SeliultBe 
Delit«h,  thei'e  have  Iteen  eHtahli»b«d,  up  to  the  year  1805,  180  usstxtin- 
tions,  with  about  10,(K>0  members,  for  the  supply  at  wholesale  prices  of 
the  raw  mateiial  required  by  the  members  of  the  association  in  their 
several  trades.  These  UHsociations  consist  principally  of  shoemakers, 
carpenters,  and  tailors,  and  their  business  amounts  to  about  2,000.000 
thalers'  annually.  Tliere  were  fifty  "magazine"  unions,  c^omprising 
Hbout  1,000  members,  and  doing  a  business  of  about  500,000  thalers  aiuin- 
ally,  having  for  their  olyect  tlie  sale  of  goods  produced  by  the  menibera 
of  the  aasociation  in  a  common  store.  There  weif  also  2ti  co-operative 
associations  for  the  pnHluction  and  sale  of  tiiiishetl  wares  on  coDinion 
account,  some  of  which  appear  to  huve  been  soccessfiU,  while  others  havu 
failed  to  realiaw  the  exiM'i'tarion  of  tlie  members;  and  as  this  is  the  only 
feature  of  the  Sehultze  Ueliteh  system  which  has  not  proved  sui^cessful, 
it  is  well  to  note  that  all  the  associations  were  organizeil  iodeiiendenlJy 
of  any  existing  business  or  capital  employed  in  H»  conduct.  Tliey  pro- 
ceed iij>on  the  basis  of  ilisaasociation  from  capital,  as  such,  in  the  man- 
ageineut  of  the  business,  and  although  the  foiuidcr  still  expeetH  to  achieve 
successful  resnltH  with  associations  formed  on  this  basis,  it  would  seem 
to  l>e  too  wide  a  departure  from  the  exjwrience  of  mankind  in  all  timm 
to  disi>ense  with  the  wat^-hfulness  and  [mtient  scrutiny  with  which  capt- 
t«l  guanls itself  fn>m  desta-uction.  Of  cooi>enitive  stores  there  were,  in 
1W!5,  liir.  These  are  said  to  have  In-eu  of  slow  growth  at  fli'stT  but  are 
now  rapidly  extending.  But  the  great  su(M.'eRH  of  Seboltzc  IK^litch  has 
been  in  the  orgaaixation  of  his  credit  and  loan  associations,  of  which,  in 
18fi."i,  there  were  1,300  in  existence,  with  more  than  300,000  membeiv. 
These  "cnilit  bivnks,"  as  they  are  commonly  called,  are  formed  by  tlie 
workmen  themselves,  who  are  sup]>otM>d  t*t  l>e  without  any  capital  of  thfttt 
own.  Tlie  capital  of  the  bank  is  iiroeureil  by  the  subscriptions  of  the 
memlters,  payable  in  instalments,  and  by  loans  controt^tiid  on  the  credit 
of  the  association.  Of  r*>ur»e  the  share  capital  can  only  be  slowly  accn- 
muhited,  but  ex|»enence  has  shown  that  loans  made  to  tJie  aMociatian 
are  cpiite  safe,  Ih-cuiihc  VM'h  memlier  is  absolutely  liable  for  all  the  debto, 
and  the  funds  of  the  hunk  are  only  loaned  to  its  own  menil>era,  witliiu 
limits  restricted  by  Uie  nature  of  the  business  to  he  cnrriwl  on  by  the 
iKirrower,  Mid  after  a  rigid  ai-mtiuy  of  his  character.  The  canlinal  mlo 
in  the  conduct  of  thesi'  banks  is  to  take  the  miniuium  of  risk  and  tbo 
maximum  of  reai«nsibility.  This  reiKirt  is  not  the  pn»iKT  place  to  enter 
int<i  the  history  and  details  of  maojigemcnt  in  thcw  credit  hunks,  but  in 
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order  to  show  the  progress  of  the  co-oi)erative  movement  in  Etlrope,  I 
append  a  brief  statement  of  the  business  of  498  of  these  banks,  whoso 
statistics  hapx)en  to  be  accessible.  These  banks  had  169,595  members, 
and  the  total  amount  of  money  advanced  to  them  during  the  year  1865 
was  67,569,903  thalers,  or,  in  round  numbers,  $50,000,000  in  gold.  The 
total  income  of  these  banks,  mostly,  of  course,  in  interest  paid  by  bor- 
rowers,' was  1,401,896  thalers,  of  which  699,558  thalers  was  paid  for 
interest  by  the  banks  on  money  which  they  had  borrowed,  and  316,403 
thalers  was  absorbed  by  the  expenses  of  management.  The  total  losses 
were  20,566  thalers,  and  the  net  profits  were  371,735  thalers.  The  share 
capital  accumulated  by  these  banks  amounted  to  4,442,879  thalers,  the 
borrowed  capital  amounted  to  11,154,579  thalers,  and  the  savings  depos- 
its of  the  members  amounted  to  6,502,179  thalers,  and  a  reserve  fund  of 
409,679  thalers  had  been  accumulated  to  meet  losses.  When  it  is  remem- 
bered that  these  banks  were  started  by  workmen  without  any  capital, 
and  it  is  observed  that  the  accumulations  of  capital,  deposits,  and  reserve 
funds  exceed  11,000,000  thalers,  or  $8,000,000  in  gold,  the  beneficent 
operation  of  the  principle  vLpon  which  they  are  founded  will  be  appre- 
ciated, and  some  conception  may  be  formed  of  the  wonderful  economy 
which  will  be  introduced  into  the  industry  of  the  world  when  it  becomes 
the  interest  of  each  man  not  only  to  produce  the  best  possible  result  from 
his  own  labor,  but  to  see  that  his  fellow- workman  does  the  same  thing. 
In  such  a  reorganization  of  industry  the  eye  of  the  owner  will  be  literally 
everj-where,  and  the  loss  either  of  time  or  of  material  wiQ  become  almost 
imi)ossible.  This  topic  of  co-operation  is  introduced  here  because  in  the 
Exposition  there  were  constant  evidences  not  merely  of  its  importance, 
but  of  its  becoming  the  leading  social  question  of  our  day  and  genera- 
tion. A  special  prize  was  constituted  in  favor  "  of  i)erson8,  establish- 
ments, or  localities  which,  by  an  organization  of  sx)ecial  institutions,  have 
developed  a  spirit  of  good  feeling  between  those  who  co-operate  together 
in  the  same  labors  and  have  secured  the  material,  moral,  and  intellectual 
welfare  of  the  workmen.''  Although  Schultze  Delitch  was  not  an  exhib- 
itor, and  no  application  for  this  prize  was  made  on  his  behalf,  and  the 
special  jury  who  had  this  order  of  recompense  in  charge  lost  the  great 
opportunity  of  making  themselves  illustrious  by  voluntarily  recognizing 
the  greatest  benefactor  of  the  human  race  in  our  day,  the  labors  of 
Schultze  Delitch  and  the  success  which  has  attended  his  system,  based 
as  it  is  upon  a  profound  knowledge  of  human  nature,  and  the  laws  of 
social  science,  will  survive  the  memory  of  the  Exposition,  and  erect  this 
monument  in  the  reorganized  structure  of  modern  society. 

In  the  United  States,  strange  to  say,  we  lack  the  legislation,  either 
national  or  State,  which  makes  it  possible  to  introduce  the  co-operative 
system  in  any  of  the  forms  which  the  experience  of  Europe  has  shown 
to  be  practicable.  In  most  of  the  States  it  is  true  that  there  are  general 
laws  of  incorporation,  but  these  do  not  meet  the  case  in  which  a  pro- 
prietor wishes  to  divide  the  profits  with  his  workmen  without  making 
them  partners,  or  giving  them  a  voice  in  the  management  of  the  busi- 
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iitiHs,  It  is  a  subject  wbii^h  tlemanilt^  iniiuiHliutt>  iittcntitni,  if  it  isexpertcd 
to  pi-osGciite  tlie  iron  business,  or  auy  other  Itrauch  of  industry,  williuut 
the  peri>etiial  recurrence  of  Htrikes;  sum!  in  oi-der  that  tlie  pxi>erien<-e  of 
older  natioun  may  be  availed  of,  1  hare  iwlded  to  this  report  in  an  ai)i>en- 
dix  (K)  (I  triui«Ti])t  of  the  Pnfusian,  French  and  Ent;lish  laws  on  tliit< 
subjet't. 

PBODUCTION  OF  IRON. 

Originally  thfgPogniphieiU  jMiHitionoftheore,  and  the  naturul  avennes 
of  transportatiou,  deterniine<l  the  eslahlishment  of  iron  works,  when  the 
fiiel  employed  was  wood,  which  was  to  be  foiuid  everj-where.  But  the 
demands  of  modem  ri%'ilizatioo  soon  ontran  the  narrow  bounds  im]H>»ecl 
by  the  supply  of  charcoal,  and  in  our  day  the  controlling  elemi-nt  in  the 
l>roduetion  of  iron  is  the  possession  of  mineral  coal.  And,  throwing  out 
of  consideration  the  moderate  qnantity  of  iron  still  produced  by  charcoal, 
the  iron  business  in  Europe  is  found  to  be  develope<l  substantially  in 
proportion  to  the  (luantity  of  coal  possessed  by  the  respective  coiiiitriefi. 
A  glance  at  the  geolopicjil  map  of  the  world  shows  that  within  the  limitM 
of  tcmi>erature  favorable  to  active  industry,  the  deposits  of  ('(Mil  are 
widely  distributed  throughout  Great  Britain  and  the  United  States.  In 
Fnuire  then.'  is  but  a  limited  area,  and  of  irregular  formation.  In  Bel- 
ginni  Ihew  is  a  larger  coal  fiehl,  but  in  veins  of  verj'  moderate  siw.  In 
Prussia,  in  the  neig)iborho«)d  of  the  Rhine,  there  is  a  small  but  valuable 
deposit  of  coal,  while  in  liiissia  thcrt^  is  a  considerable  carboniferous  area, 
the  ultimate  value  of  which  is  not  yet  well  detennined.  Tlte  productive 
powers  of  these  several  coal  fielils  are  now  pressed  to  linnts  approaching 
ver>-  nearly,  if  not  quite  to  their  ultimate  capacity.  In  Great  Britain  the 
production  in  18«fin'aohed  U» ,030,500  tons;  in  France, lietween  11,000,000 
and  l:2,000,0(H)  tons;  in  Betgium  more  than  1L>,0(>0,000  tons;  and  in  Prus- 
sia, in  186.'),  18,000,(H)0  tons  wcic  produced. 

The  statistics  pnx-un-d  at  the  Exiwsition  have  enabled  me  to  c^onatmct 
the  following  table  of  the  pnMluction  of  iron  in  the  world  in  180e,  and 
there  Ls  every  reason  to  believe  that  the  figures  given  are  substantially 
eonttot)  OS  estimates  were  n-sorted  to  in  only  one  or  two  r-ases,  and  tboae 
taaed  imon  ftmner  official  returns : 
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Allowing  for  the  production  in  barbarous  countries,  and  something  for 
the  use  of  scrap  iron,  it  may  be  stated  in  round  numbers  that  the  pro- 
duction, and  consequently  the  consumption  of  the  world  has  reached 
9,500,000  tons  of  2,240  pounds  each,  or  21,280  millions  of  pounds;  so  that 
if  the  population  of  the  world  has  reached  1,000  millions,  the  consump- 
tion is  a  little  over  20  i>ounds  of  iron  per  head.  A  careM  calculation, 
after  allowing  for  the  iron  exported,  shows  that  the  consumption  per 
head  in  Ehigland  is  189  i>ounds  of  iron.  The  consumption  in  Belgium  has 
reached  about  the  same  limits.  The  consumption  in  France  is  69^  poimds 
per  head,  and  in  the  United  States  not  far  fix)m  100  i>ounds  i)er  head. 
If  the  industry  of  the  whole  world  were  as  thoroughly  developed  as  in 
Great  Britain,  the  consumption  of  iron  would  reach  nearly  90,000,000 
tons  ])er  annum.  If  brought  to  the  standard  of  the  United  States,  a  little 
less  than  50,000,000  tons  i)er  annum  would  answer ;  or  if  to  that  of  France, 
a  little  over  30,000,000  tons  would  be  required;  figures  to  be  increased 
further  by  the  steady  increase  of  population  in  the  world. 

It  will  be  interesting,  therefore,  to  inquire  into  the  sources  of  future 
supply  possessed  by  the  nations  upon  whom  this  great  demand  must  come. 

Sweden  i>ossesses  exhaustless  supplies  of  the  very  richest  and  best 
kinds  of  primitive  ore,  but  she  has  no  coal,  and  a  heavy  expense  for 
transx>ortation  must  be  incurred  in  bringing  coal  and  ore  together,  and, 
as  a  general  rule,  it  is  found  more  economical  to  transport  the  ore  to  the 
coal  than  the  coal  to  the  ore.  The  limits  of  the  manufacture  of  iron  by 
wood  have  long  since  been  reached,  and  hence  Sweden  can  only  be  looked 
to  as  a  source  of  supply  of  ore  to  other  countries  possessing  mineral  fuel 
when  their  iron  mines  are  too  hej,vily  drawn  upon. 

In  Kussia,  also  aboimding  in  immeasurable  supplies  of  ore,  there  is  a 
possibility,  but  not  much  probability,  that  mineral  coal  may  be  develoi)ed 
to  an  extent  sufficient  for  its  own  supply  of  iron.  The  production  of 
charcoal  iron  is  also  capable  of  some,  but  not  of  indefinite  extension. 

The  same  remark  applies  to  Austria  and  the  states  of  the  ZoUverein. 
In  Italy  there  is  no  coal,  and  hence  its  rich  ores  are  in  the  same  category 
as  those  in  Sweden,  only  far  less  abimdant.  Algiers  abounds  in  ore, 
which  has  to  be  transported  to  the  coal.  Spain  is  rich  in  ore,  and  has  a 
carboniferous  formation  on  its  northern  borders,  but  no  attempts  have 
been  made  to  render  it  available  for  the  production  of  iron.  In  France 
the  present  manufacture  of  iron  is  only  maintained  by  the  aid  of  the 
importation  of  coal  to  the  extent  of  over  7,000,000  tons,  and  of  495,000 
tons  of  iron  ore  in  1867. 

In  Belgium,  the  size  of  the  coal-field,  the  vertical  character  of  the 
veins,  and  their  small  thicknesss,  render  it  impossible  that  there  should 
be  any  very  considerable  extension  of  the  business,  at  least  if  the  sup- 
ply is  to  endure  for  any  protracted  period.  Already  it  is  estimated  that 
Belgium  produces  as  much  coal  as  France,  two-thirds  as  much  as  Prussia, 
and  one-eighth  that  of  Great  Britain,  out  of  a  coal-field  only  ninety-seven 
miles  in  lengthy  and  twelve  miles  in  breadth  at  its  widest  point,  and  in 
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voiua  of  from  thirty  inches  to  three  feet  thick.  Belgium  is  already  an 
importer  of  ore,  and  although  it  is  quite  evident  that  it  will  be  the  seat 
of  a  vigorous  and  possibly  ineruiismg  metal  iudustrj-  for  jears  to  come, 
it  h&a  DO  resoiircen  mieiiuate  for  serious  comjietitioii  in  the  supply  of  the 
greatly  increased  quautities  which  the  world  nill  yet  require. 

Prussia  has  a  somewhat  larger  supply  of  coal  than  Belgium,  and  is 
remarkably  rich  in  quantity  and  quality  of  her  ii-on  on^s,  hut  it  is  scureely 
possible  Ihiit  iu  the  future  she  cao  do  moie  thau  supply  her  own  wants. 
UlM>n  Krighiud,  then,  so  tar  as  Europe  is  uoncvmeil,  still  rests  the  great 
buiilen  of  supplying  tlie  world  with  irou,  if  the  supply  is  to  come  from 
Europe  at  all.  It  has  been  seen  that  already  nearly  one-half  the  total 
consumption  of  the  world  eomes  from  within  her  borders.  Li  IWiC  she 
was  able  to  furnish  9,0<>.5,013  tons  of  irou  ore,  and  only  imimrted  .Jt),ti89 
tons. 

A  eareful  8ur\-ey  of  the  (Wureen  from  which  her  ore  is  derived  leads  to 
the  conclusion  that  in  Wales  the  loc»l  supply  is  not  ailecpnite  to  the 
present  consumption,  and  large  quantities  lU'e  transitorted  thither  Irum 
other  parts  of  the  kingdom.  The  mitunil  limits  of  jtrodiiction  have 
therefore  l>een  reached  in  Wales,  although  there  will  probably  lie  a  still 
further  extension  of  the  biisiuess  iu  that  region  either  witli  domestic  or 
foreign  ores,  in  eonseqnenc«  of  the  [wssession  of  eutu-uious  sn]i])lies  of 
admirahlc  coal  available  for  the  fuinace  without  coking.  The  Stjiffoitl- 
shii-e  region,  by  common  consent,  Has  ivjiclied  its  culiuiuatiug  ixtint ;  and 
a  careful  consideration  of  the  local  supply  of  carbonaceous  oi-e  in  8eot- 
land  would  seem  to  indicate  that  not  much  extension  of  the  business  is 
l>os-tihle  in  that  region,  except  at  mueli  higher  priciw  thiw  now  prevaiL 
The  main  reliance  in  Scotland  has  heretofore  Ixwn  upon  its  blaekt>and 
iron  ore,  '-and  the  development  of  its  iron  trade  hits  been  eo^xteusiw 
with  the  exploration  of  that  famous  mineral,  furnaces  following  ei'erj-- 
wliere  in  the  wake  of  its  discovery.  The  clay  bands  am  in  siicli  small 
seams,  and  of  such  irregular  character,  that  the  business  would  soon 
languish  and  be  greatly  retluceil  if  de]>endent  upon  them  altnie.  Tli« 
tliit^kest  and  Ix-t^t  seam  of  blackband,  commonly  calletl  the  'Airdrie,'  is 
now  substantially  exhausted,  und  the  reliance  is  on  seams  of  no  greater 
thickness  than  eight  inches.  BlM'kbtinds  are  notoriouRly  im^giihir,  iiud 
art!  not  I'ound  tinifoim  iu  thickness;  fur  example,  the  Airdrie  blm-kl>tu>d 
oc^^nqiies  but  a  small  jmrtion  of  the  space  ulUittod  to  it  iu  tln<  l.unark. 
shire  i^>al-ileld,  A  mon-  notable  example  of  caprice  of  blackband  is  to 
be  found  in  the  slaty  band,  which  occurs  occasionally  in  patches  of 
irregular  thicknesa,  M>uietiiueis  six  inches  ainl  sonietimes  six  f{^t<  in  thick- 
mosm;  but  there  ix  always  sometliing  to  mark  its  position,  either  a  coal 
or  iron  stone,  Indet^^,  uU  the  iron  stones  in  all  [Mrtiims  of  the  coal- 
field are  erratic  They  are  i)ersi»u-nt  throughout  in  no  field,  yet  it  is  h 
singnlnr  fat-t  that  we  have  in  all  the  Ileitis  blackUind  iron  stone.*^  Tliis 
extract  tuna  a  pajter  of  ICalph  Mooie,  a  government  mining  inH]ie<-Ii>r  iu 
Scollauff,  Is  nuule  for  the  tlonble  purimse  uf  showing  how  imjiossilile  it 
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is  that  there  should  be  any  considerable  increase  in  the  annnal  product 
of  Scotch  iron  unless  foreign  ores  are  brought  to  utilize  the  unlimited 
supplies  of  admirable  coal  which  exist  in  that  country  5  but  with  the 
further  object  of  giving  some  information,  which  may  be  of  use  in  the 
development  of  the  blackband  iron  ore  which  has  been  recently  dis- 
covered in  Schuylkill  county,  in  Pennsylvania,  the  value  of  which  to  the 
country  can  hardly  be  exaggerated,  if  it  should  prove  to  be  in  quantity 
and  quality  equal  to  its  British  prototyi)e.  An  analysis  of  the  best 
Scotch  ore  is  here  annexed — ^rather  out  of  place,  but  too  valuable  as  a 
guide  to  be  dispensed  with : 


• 

Raw. 

Roasted. 

• 

Protoxide  of  iron  ................................................................... 

49.82 

27.10 

PeTXJxide  of  iron. 

60. 1 

Lime 

1.67 
2.33 
1.52 
2.40 
7.60 
0.32 
3i34 

2.7 

Xafin««ia 

3.8 

Alnmina ...... 

2.4 

gQica 

3.9 

Orvsnic  nattor. ...^r.T^..TT....T... 

Mobtore 

Carbonic  acid .« 

f 

100.00 

ICO.  00 

Iron.  o*r  Cent ...... ...... 

38.75 
2.857 

63. 1 

So^cific  BnrBTlty 

There  still  remains  upon  the  east  coast  of  England  the  great  Cleve- 
land region,  and  upon  its  west  coast  the  Cumberland  or  red  hematite 
region.  The  latter  is  now  yielding  about  1,400,000  tons  of  ore  per 
annum,  taken  from  beds  of  irregular  shape  and  formation,  in  or  adjacent 
to  the  limestone.  There  are  certainly  no  signs  of  exhaustion  yet  appa- 
rent in  this  wonderful  district,  but  all  analogy  leads  us  to  doubt  the  per- 
manency of  these  irregular  beds,  formed  in  pockets  in  the  rocks,  without 
any  regular  walls  to  indicate  their  continuity.  Besides,  the  extremely 
good  quality  of  this  ore  and  the  value  of  the  iron  which  it  produces  wiU 
always  restrict  its  use  to  those  better  purposes  for  which  a  high  price  is 
paid,  and  naturally  withdraws  those  mines  from  any  competition  in  the 
supply  of  the  great  mass  of  iron  required  by  the  world  for  ordinary  pur- 
poses. Not  so,  however,  with  the  Cleveland  region,  where  the  ores  exist 
in  beds  of  from  eight  feet  to  fifteen  feet  in  thickness,  in  the  lias  or  oolitic 
formation,  extending  over  a  tract  of  country  forty  miles  in  length  and 
fifteen  miles  in  width.  This  ore  is  lean  and  the  quality  of  the  iron 
inferior,  but  by  the  application  of  a  high  order  of  skill,  a  quality  is  pro- 
duced sufficiently  good  for  the  ordinary  purposes  of  commerce,  and  at  a 
cost  below  that  of  any  other  locality  in  the  world.  ^  The  consequence  has 
been-  that,  since  the  erection  of  the  first  blast  furnace  in  1850,  125  fur- 
naces have  been  erected,  and  fourteen  more  are  now  in  process  of  erec- 
tion ;  twenty-seven  rolling  mills,  and  a  large  number  of  foundries  and 
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iron  8liii>-l)tul<iiug  yards  arc  in  oiwration,  and  citiea  lieve  grorni  np  with 
a  rapidity  ami  to  a  size  that  would  striko  even  a  western  pionper  with 
Kiiquisf,  The  present  proclnetion  exeeetls  a  uiiilion  of  tons  per  annum, 
anil  it  is  dilfii^nlt  indH?d  to  assi^  any  limits  to  itri  tutnre  growth. 

Bnt  theiv  ia  une  limitation  whicli  applies  to  the  whole  tpie^tioii  of  the 
production  of  British  iron,  anil  that  is,  her  ability  to  supply  coal  on  the 
seale  of  consumption  already  beyoud  l(Kl,00(t,000  tons  per  anniini.  This 
question  has  received  tlie  serious  attention  of  the  British  Association  for 
the  Advancement  of  Science,  and  Mr,  Gladstone,  by  one  of  those  happy 
ellipses  characteristic  of  men  of  genius,  has  coupled  the  extinction  of 
the  national  debt  with  the  exhaustion  of  the  supplies  of  fuel,  evidently 
acting  under  the  idea  that  an  honest  man  ought  to  pay  his  debts  while 
his  capitiil  lusts.  It  is  presumed,  however,  that  there  ih  still  niarglti 
enough  for  the  a^lditiou  of  the  '^Alabairia  claims''  to  the  sum  total  of 
indebtedness,  without  seriously  iuterftring  with  the  means  of  )>ayment 
which  tile  coal-fields  aflbrd. 

So  far  as  the  production  of  iron  is  concerned,  and  so  long,  at  lenst,  »a 
any  huuiai)  being  now  in  existence  may  have  anjnterest  in  the  (luestion, 
I  see  no  good  re-ason  to  doubt  why  England  should  not  maintain  her 
|H)sitiun,  as  the  source  from  which  one-half  the  required  amount  will  be 
obtained ;  but  beyond  this  I  do  not  think  that  she  cau  or  will  go,  from 
the  intrinsic  ditliculties  of  producing  the  retpiired  supply  of  materials 
and  labor,  without  an  enormoas  increaae  of  cost.  There  will,  therefore, 
i-einain  a  very  large  deficiency,  which  must  be  supplied  from  some  other 
source,  and  that  source  can  only  be  the  United  States  of  America,  for 
in  no  other  quarter  of  Uie  globe  are  the  supplies  of  ore  and  coal  suffi- 
ciently large,  or  so  related  to  each  other  geogi-ajihically,  as  to  iidutit  of 
its  prixlnction,  not  luei-ely  within  reasonable  limits  of  cost,  but  on  any 
teniis  whatever. 

The  i>o8ition  of  the  coal  measures  of  tlie  United  States  suggests  the 
idea  of  a  gigantic  bowl  filled  with  treasure,  tlie  outer  rim  of  which  skirtu 
along  the  Atlantic  to  the  Gulf  of  Mexico,  inid  tJience  returning  by  the 
plains  which  lie  at  the  eastern  Imse  of  the  Kocky  uiouutaina,  passes  by  the 
great  hikes  U>the  phu^eof  begitmliig,  on  the  borders  of  Pennsylvania  and 
New  York.  The  riiu  of  thisbtisin  isfllled  withcxhaiistless  stores  of  iron 
ore  of  every  variety,  and  of  the  best  quality.  In  seeking  tlie  natural 
channels  of  water  coniniuuii-ation,  whetlicr  on  tlie  north,  east,  south  or 
west,  the  coal  mast  cut  this  melatliferons  rim,  nn<),  iu  its  turn,  tlip  iron 
ores  nuiy  l>e  carrietl  Itack  to  the  (;oal,  to  lie  hmhI  hi  coiijunct ion  with  thts 
carboniferous  ores,  which  are  (piite  iis  nbundnut  in  the  United  States  as 
they  art^  in  England,  but  hithertu  have  In-en  left  nuwrought,  in  conse- 
quence of  tlie  chcajH-r  rate  of  procuring  the  richer  ores  thuu  the  rim  of 
the  basin.  Along  the  Atlantic  slojte,  in  the  highhuid  range  tmm  the 
Isinlers  of  the  Hiulsoi)  river  t^  the  State  of  (iiHtrgiii,  a  distance  of  1,UU0 
inlled,  is  found  the  gn-at  magnetic  nihge,  ijiiverKJng  wven  eiitiiv  8lntr« 
in  its  li-ngtli  iind  courw.     I'linillcl   nirh  this,  in  the  gh'ut  limestone 
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valley  which  lies  along  the  margin  of  the  coal  field,  are  the  brown  hema- 
tites, in  such  quantities  at  some  points,  especiaUy  in  Virginia,  Tennessee, 
and  Alabama,  as  fairly  to  stagger  the  imagination.  And,  finally,  in  the 
coalbasinis  a  stratum  of  redfossiliferous  ore,  beginningin  a  comparatively 
thin  seam  in  the  State  of  New  York,  and  terminating  in  the  State  of 
Alabama,  in  a  bed  of  15  feet  in  thickness,  over  which  the  horseman  may 
ride  for  more  than  100  miles.  Beneath  this  bed,  but  still  above  water 
level,  are  to  be  found  the  coal  seams,  exposed  upon  mountain  sides,  whose 
flanks  are  covered  with  magnificent  timber,  available  either  for  mining 
purposes  or  the  manufacture  of  charcoal  iron.  Passing  westward,  in 
Arkansas  and  Missouri,  is  reached  that  wonderful  range  of  red  oxide  of 
iron,  which,  in  mountains  rising  hundreds  of  feet  above  the  surface,  or  in 
beds  beneath  the  soil,  culminates  at  Lake  Superior  in  deposits  of  ore 
which  excite  the  wonder  of  all  beholders;  and  returning  thence  to  the 
Atlantic  slope,  in  the  Adirondacks  of  New  York,  is  a  vast  undeveloped 
region,  watered  by  rivers  whose  beds  are  of  iron,  and  traversed  by 
mountains  whose  foimdations  are  laid  upon  the  same  material;  while  in 
and  among  the  coal  beds  themselves  are  found  scattered  deposits  of 
hematite  and  fossiliferous  ores,  which,  by  their  proximity  to  the  coal, 
ha\'e  inaugurated  the  iron  industry  of  our  day.  Upon  these  vast  treas- 
ures the  world  may  draw  its  supply  for  centuries  to  come,  and  with  these 
the  inquirer  may  rest  contented,  without  further  question,  for  aU  the  coal 
of  the  rest  of  the  world  might  be  deposited  within  this  iron  rim,  and  its 
square  miles  would  not  occupy  one-quarter  of  the  coal  area  of  the  United 
States. 

With  such  vast  i>ossessions  of  raw  material,  we  are  naturally  brought 
to  the  consideration  of  the  elements  which  enter  into  the  cost  of  produc- 
ing iron  in  the  United  States,  as  compared  with  the  other  iron-producing 
countries  of  the  world.  And  first,  the  distinction  must  be  drawn  between 
the  cost  determined  by  the  quantity  of  labor  expended  in  the  production 
of  a  ton  of  iron,  and  the  cost  in  money  as  determined  by  the  price  paid 
for  the  labor.  The  former  is  the  absolute  and  natural  cost,  and  is  the 
only  just  standard  of  comparison  between  nations,  if  national  wealth  is 
defiined  to  be  the  amoimt  of  capital  in  existence,  plus  the  amount  of  labor 
avaUable  for  production.  The  other  is  the  artificial  or  accidental  cost, 
of  which,  indeed,  we  may  take  advantage  in  our  buying  or  seUing,  but 
forming  no  just  standard  of  comparison  in  estimating  the  relative  cost  of 
production  in  different  countries.  There  is  a  difference,  familiar  to  all  in 
the  United  States,  between  the  cost  of  articles  measured  by  gold  or  by 
currency,  which  makes  it,  for  the  time,  easy  to  understand  the  difference 
in  cost  measured  by  money  or  by  day's  labor. 

England,  having  the  largest  and  most  accessible  stores  of  coal  and  iron 
ore,  can  produce  a  ton  of  iron  with  less  labor  than  any  other  European 
nation;  and  hence  it  will  be  most  profitable  to  institute  the  comparison 
of  cost  measured  by  labor,  first,  with  Great  Britain.  In  the  Cleveland 
region,  which  is  most  favorably  situated  for  the  cheaj)  production  of  iron. 
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tliG  c'oHt  of  ))roiliiciii{!  a  ton  of  pij;  iniii  in  about  40  shillint;^,  which,  at 
the  average  rate  of  wages  paid  around  the  blast  furnace,  ia  equivtUent  to 
II  days'  lahur — that  is  to  say,  the  labor  of  II  men  for  one  day.  It  is  pos- 
sible that  iu  one  or  two  works  this  may  be  reduced  to  10  days,  but  in 
others  it  riwa  to  12  or  13.  In  the  Unitj-ti  States,  the  chea)>»<t  repion  for 
the  manufacture  of  pi^r  iron,  as  yet  extensively  develoiMnl,  is  on  the 
Lehigh  river,  in  the  HUitc  of  Penusjlvania,  where,  taking  coal  and  ore  at 
their  actual  cost  of  miniii|r,  pig  iron  ia  produced  at  an  average  ctwt  of 
$24  per  ton,  which  represents,  at  the  present  rat«  of  wages,  the  labor  of 
about  Hi  days.  But  when  the  iron  buslneKS  is  established  along  the  gruat 
valley  which  extends  from  Virginia  to  Alabama,  the  labor  of  bringiug 
the  coal  and  ore  togetlier  will  be  considerably  less  than  on  the  Lehigh 
river,  and  it  is  safe  to  say  that  there  iron  can  be  made  in  any  miuired 
quantity,  when  the  avenue*  of  communication  are  sufficiently  openpd, 
with  as  little  labor,  to  say  the  least,  as  it  can  be  produced  in  tiie  Cleve- 
land region.  In  France,  Belgium,  and  Pnissia,  each  now  requiring  a 
larger  ex))enditure  of  human  lalwr  to  produce  a  ton  of  iron  than  is 
reqnireil  in  England,  there  are  no  such  iwssibilities  of  reduction,  iHi-ause 
every  year  their  ore  is  becoming  mon?  exi»ensive,  and  the  cost  of  mining 
coal  will  increase  more  rapidly  than  in  England,  in  consequence  of  the 
size  and  cluimct^r  of  the  veins.  Hence  follows  the  deduction  that,  if 
France,  Belgium,  and  Oemiany,  are  to  eomi>ete  with  England  in  III* 
op<^n  markets  of  the  world,  the  eonipetition  can  only  t)e  maintained  hy 
the  payment  to  labor  of  a  lower  rate  of  wages;  or,  to  state  it  in  nnothCT 
form,  the  greater  the  natural  advantages  [Kissessed  by  a  country  for  the 
production  of  iron,  the  larger  will  he  the  rate  of  wages  paid  to  the  work- 
man; and  this  is  found  to  be  verified  by  existing  fai't^. 

From  the  statement  published  by  Schucirlci-  &  Co.,  at  Lc  rreiisot,  It 
Appears  that  the  average  rate  of  wages  paid  in  IMlti  was  as  follows: 

Ore  mmers 3.S3 

C-oal  tniners 3JS 

Blast  fiiniaces S-ttt 

Rolling  mill SM 

Mtwhine  shops MO 

MlstTellaneona 3.03 

And  the  average  price  jiaid  for  the  whole  of  tJie  lO.IMM)  workmen  euiployetl 
at  thi«  great  establishment  was  3.4-"i  thtru-K  per  duy, 

Unforlnnatcly  the  rates  paid  for  the  s[H-ciflc  brunches  of  work  iin>  not 
KiiecilU-d.  but  at  the  iron  works  at  Sireuil  this  information  has  bei-n  pn> 
cured  iu  detjiil: 

rnaa  pm  tKT- 

Oommnu  laborers 2.50 

Pnddlent &.00 

Pttddlers' hel|KT8 2M 

raddle  rollers 6.00 
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Francs  por  daj. 

Shinglers 5.00 

Heaters 7.00 

Heaters^  helpers 2.50 

Finishing  rollers 6  to  7 

Machinists 3  to  3.50 

Blacksmiths 

Masons 5.00 

In  South  Staffordshire,  in  1866,  the  following  rates  were  paid,  as  shown 
hy  the  official  retnms  published  by  the  government : 

Per  day. 

Common  laborers 2«.  64.  to    Ss.    Od. 

Puddlers 7  6  to    7     10 

Puddlers'  helpers 2  6  to    2     11 

Puddle  rollers 9  0  ,       /<. 

Heaters 7  0  ^    .*^^^  h  h 

Heaters' helpers 3  6  ->H&r 

Finishing  rollers 11  0  -""^  * 

Shinglers 9  0  to  15       0 

Machinists 4  0  to  16       0 

Blacksmiths 4  0  to    5       0 

Masons 7  6  to    8       6 

A  comparison  of  these  two  tables  will  show  that,  for  every  franc  paid 
m  France,  thexe  is  more  than  a  shilling  paid  in  England,  and  this  cor- 
responds with  the  general  statement  made  by  M.  Schneider  to  me  at 
Le  Creusot.  Assuming  a  little  more  than  a  shilling  to  the  franc,  3«.  6d. 
per  day  would  apx>ear  to  be  the  average  rate  of  wages  paid  in  England 
for  labor  in  iron  works  of  all  kinds,  skilled  and  unskilled,  and  in  no  part 
of  England  does  it  exceed  4«. 

In  Belgium,  according  to  Creed  &  Williams,  in  the  coal  mines  the 
following  wages  are  paid : 

Per  day. 

Common  laborers Is.  6(?.  to  2s.    6d. 

Loaders  of  coal 2  6     to  2     11 

Woodcutters 2  6     to  2     11 

Wood  or  tree  setters 3  1     to  5       0 

Miners 2  11     to  4       2 

Exceptional  men 5  0     to  6       0 

At  the  blast  furnaces : 

Fillers 1  1  to  2  1 

BoxfiUers 1  4  to  1  8 

Common  laborers 1  5  to  1  8 

Furnace  keei>ers 2  1  to  2  11 

In  the  rolling  miU : 

Puddlers 4       2     to    5       0 

Heli>ers 2      3     to    3       1 

4is 
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Vw  da  J. 

Rollers 4s.  2d.  to  5«.  lOrf. 

Helpers 3     4      to  4  2 

Shearers 1    10     to  2       6 

Common  laborers 1     6     to2       1 


• 


A  comparison  of  these  tables  shows  that  the  rate  of  wages  is  higher  in 
Great  Britain  than  in  Belgium,  and  in  France,  being  certainly  in  the 
order,  and  probably  nearly  in  the  ratio,  of  the  natural  advantages  of 
these  countries  for  the  production  of  iron ;  and  this  view  is  confirmed  by 
the  selling  price  of  iron  iii  the  resi)ective  countries,  at  the  present  time, 
when  it  is  admitted  on  all  hands  that  there  is  no  profit  to  the  maker. 

The  price  of  merchant  bar-iron,  at  the  works — 

In  England,  is j&6  10  i>er  ton. 

In  France 8    0  (200  firancs)  per  ton. 

In  Belgium 7    0  (175  francs)  per  ton. 

The  diflference  between  the  cost  of  French  iron  and  Belgian  and  Eng- 
lish, aside  from  cost  of  transi)oitation,  which  is  very  light,  is  compensati^d 
by  the  import  duty,  which,  on  iron  from  England  and  Belgium,  amounts 
to  sixty  francs  per  ton.  lndei)endently  of  this  tariff,  which  admits  of  a 
considenible  importation  of  iron  into  France,  it  would  not  be  possible  for 
the  iron  business  to  be  continued  on  any  considerable  scale,  for  the  reason, 
as  will  be  seen,  that  the  wages  are  already  at  the  lowest  i)os8ible  jioint 
consistent  with  the  maintenance  of  human  life  in  a  condition  fit  for  labor; 
tlie  average  earnings  of  all  the  workmen,  skilled  and  unskilled,  employed 
in  an  iron  work  being  at  the  rate  of  3.45  francs  ]K?r  day,  or  alK)ut  66  cents 
per  day  in  gold ;  the  great  mass,  however,  of  common  labor  recei\ing  le«s 
than  50  cents  per  day  in  gold.  In  order  to  estimate  the  purc^hasing  power 
of  this  Slim,  it  is  necessjiry  to  give  the  prices  of  the  principal  articles 
re<piired*for  the  supiK)rt  of  lift*,  and  ft>r  this  i>uii>ose  I  have  selected  the 
department  in  which  Le  Creusot  is  situated,  as  the  pn>i)er  locality  for 
comparison,  with  the  rat(»  of  wages  there  paid: 

Whc^at  bread 0.25  francs  \fvr  lb.,  ecpial  to  5  cents  in  gold. 

Kye  bread 0.20  francs  iH*r  lb.,  eciual  to  4  cents  in  gold. 

Beef 0.05  francs  iht  lb.,  equal  to  13  cents  in  gold. 

Mutt<»n 0.75  francs  per  lb.,  equal  to  15  cents  in  gold. 

Veal 0.75  francs  iH*r  lb.,  ecpial  to  15  cents  in  gold. 

Pork 0.75  francs  iht  lb.,  equal  to  15  ceiits  in  gold. 

Chickens 1.00  to  2.50  francs,  espial  to  20  to  50  cents  in  gold. 

Oeesi' 3.(M)  francs,  equal  to  <K>  ct»nts  in  gold. 

Ducks 1.50  t<»  2.(M)  francs,  e<pial  to  30  to  40  cents  in  gold. 

Butt4'r l.(M)  francs  per  lb.,  e<|ual  to  20  cents  in  gold. 

Dt)zen  <»ggs 0.50  to  l.(M)  francs,  equal  to  10  to  20  cents  in  gold. 

Potat4K^s 0.50  francs  per  decalitre,  e<|ual  to  40  cents  i>er  busheL 

Onlinary  wine 0.40  frani's  per  litiv,  e(|ual  to  5  cents  jkt  pint. 

Boer 0.25  francs  per  litir,  equal  to  3  cents  i>er  pint. 
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House  rent  is  cheap;  a  small,  ordinary,  bnt  comfortable  house,  with  a 
garden,  renting  for  $16  per  year  in  gold.  Clothes  are  also  cheap,  costing 
not  more  than  half  the  price  of  similar  articles  in  the  United  States;  but 
fael  is  rather  dearer  on  the  average.  It  does  not  require  any  very  exten- 
sive observation  in  order  to  verify  the  obvious  conclusion  deducible  from 
the  above  figures,  that  the  general  condition  of  the  working  classes  in 
France,  from  a  material  point  of  view  at  leaat,  is  simply  deplorable.  It 
requires  the  utmost  economy  on  the  part  of  a  laboring  man,  and  the  united 
labor  of  his  wife  and  his  children,  to  keep  his  family  in  existence ;  and  it  is 
the  accepted  rule  and  practice  for  such  a  family  to  have  meat  but  once  a 
week;  and  any  change  in  this  condition  of  affairs,  involving  a  change  in 
the  remuneration  paid  to  the  common  laborer,  would  put  it  out  of  the 
power  of  the  iron-masters  of  France  to  carry  on  their  business,  in  compe- 
tition with  Belgium  and  England,  in  the  absence  of  a  higher  tariff  on 
imports.  The  existence  of  the  iron  business  in  France,  therefore,*  as  a 
national  branch  of  industry,  may  be  said  to  rest  upon  the  elementary  con- 
dition of  giving  meat  once  a  week  only  to  the  great  mass  of  laborers  who 
are  engaged  in  its  production. 

In  Belgium,  substantially  the  same  state  of  affairs  prevails.  In  the 
despatch  of  Lord  Howard  de  Walden,  the  British  minister  at  Brussels, 
to  Lord  Stanley,  dated  February  11, 1867,  on  the  subject  of  Belgian  indus- 
try, he  says:  ^^The  characteristics  of  the  Belgian  workmen  are  steadiness 
and  perseverance,  combined  with  great  intelligence  in  working  after 
models;  their  habits  are  not  so  expensive  as  those  of  English  artificers; 
their  diet  is  more  humble,  they  consume  less  meat,  and  their  bread  is 
seldom  purely  wheaten  or  white  in  quality ;  rye,  and  the  cheaper  quality  of 
wheat  called  ^epeautre,"^  enter  in  great  proportion  into  the  composition  of  the 
loaf;  beer  and  spirits  are  both  lower  in  price  than  in  England ;  they  sel- 
dom use  tea,  and  the  chiccory  root  constitutes  a  very  economical  and 
wholesome  substitute  for  coffee.  ♦  ♦  ♦  ♦  The  system  of 
schools  for  infants  from  two  to  seven  years,  and  from  seven  to  twelve 
years,  is  very  general,  and  affords  great  facilities — ^the  children  being 
cared  for — to  both  their  parents  to  occupy  themselves  in  daily  service, 
and  by  combined  industry  to  ameliorate  the  condition  of  their  family.  In 
aU  these  respects,  therefore,  the  necessaries  of  life  being  the  base  of  wages, 
the  Belgian  enjoys  advantages  over  the  British  workman.'' 

From  our  American  i)oint  of  view,  these  "advantages  over  the  British 
workman"  in  dispensing  with  meat  and  tea,  and  in  substituting  chiccory 
for  coffee,  and  in  appropriating  the  labor  of  both  parents  for  a  mere  exist- 
ence, are  not  so  apparent.  But  we  are  naturally  brought  by  it  to  con- 
sider the  condition  of  the  British  laborer. 

It  has  been  seen  that  the  natural  advantages  of  Great  Britain,  in  the 
possession  of  its  vast  stores  of  coal,  afford  a  fund  for  the  payment  of 
better  wages  to  the  laborer  in  England  than  on  the  continent,  and  the 
British  workman  has  not  been  slow  to  assert  his  rights  to  all  he  can  get, 
and  his  physical  condition  is  undoubtedly  superior  to  that  of  his  French 
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and  IJelgiaii  mnglibors.  If  he  is  not  better  lodged,  he  is  at  least  l>ettor 
fed,  and  in  the  iron  w»rks  it  is  probable  that  the  woiknien  generally  get 
meat  once  a  day.  But,  as  a  general  nUe,  the  lalior  of  the  women  and 
children  is  required  in  order  to  eke  out  the  sHbsistenrc  of  the  family.  In 
Wales  women  are  extensively  employed  in  the  works,  doing  the  labor  for 
which  a  man  would  be  re<(uired  in  America,  and  earning  from  ten  pence 
to  one  sliilliug  three  pence  per  day,  or  rattier  le«8  than  half  the  wage« 
that  would  be  paid  to  a  man  for  the  same  labor,  which  tliey  perform 
equally  well.  In  Staffordshire,  and  in  the  north  of  England,  and  in  Scot- 
laud,  women  and  children  are  still  extensively  employed  above  ground 
about  the  mines,  iind  around  the  coal  heaps  at  the  mouths  of  the  pit«,  the 
substantia!  result  of  which  is  Uiat  the  labor  of  the  whole  tiuuily  is  pro- 
cured for  the  sum  which  would  be  paid  to  its  male  bead,  if  he  alone 
labored  for  the  support  of  the  family,  of  course  at  a  for  lower  cost  in  the 
resulting  production  of  iron  than  would  otherwise  be  possible.  Restrain- 
ing laws  have  been  enacted  in  Kngland  of  lute  years  in  regard  to  women 
and  childn^n,  limiting  the  numlx-r  of  hours  during  which  they  iimy  l>e 
employed,  and  also  pro^^ding  that  they  shall  not  W-  employed  during  the 
night,  except  in  certain  specified  cases.  But  if  the  women  and  eliihtren 
were  altogether  withdrawn  from  those  occu]>Htions,  as  they  are  in  the 
United  Btates,  it  would  not  be  possible  to  pro<luce  iron,  except  at  a  con- 
siderable advance  on  its  present  cost. 

Passing  from  the  material  to  the  intellectual  condition  of  the  workmen 
in  France  and  England,  the  provision  for  the  whicntion  of  the  children 
is  upon  a  very  linnted  scale  indeed,  and  although  tlicre  are  creditable 
exceptions  in  particular  localities,  mainly  due  to  the  enlightened  con 
science  of  the  proprietors,  the  great  mass  of  the  working  classes  ont  of 
the  large  cities  are  deplorably  illiterate.  In  the  department  of  8aAne  et 
Loire,  where  the  works  of  Le  Creusot  are  situated,  and  where  the  tnont 
commendable  eflbrts  are  being  made  by  Messrs.  Schneider  &  Co.  to  edu- 
cate the  rising  generation,  it  appeai-a  that  36.19  per  cent,  of  thow"  who 
wen-  joined  iu  marriage  in  IWiO  could  not  write  their  names,  nntt  of  the 
couHcripta  drawn  for  the  army  from  the  same  depariinent,  in  the  smnv 
year,  24.51  i>er  cent,  were  unable  to  read.  And  the  same  statistics  show 
that,  tfikeii  asawhole,  in  nearly  two-thinis  of  France  tJiemunl)er of  tho« 
who  cannot  write  their  names  on  marriage  is  between  the  limits  of  thirty 
and  sevf-nty-flve  [wr  cent,  of  the  total  luunber.  This  deploi-able  state  of 
affairs  luu,  ftf  late,  led  to  the  establishment  of  m^IhmiIs  fur  the  iiiHtnictJoR 
of  adults,  mostly  voluntary*.  n|>on  which  there  wen>  in  att4-tHlancH-  during 
the  present  year  82n,/K'>5  ailults,  of  whom  T47,<HK!  were  men  and  82,fUM 
were  women.  Of  1 1(1,501  who  could  neither  read  nor  write  on  entering 
the  course  in  fl^ctolHT,  18Bfi,  87,211  had  learneti  to  read  by  the  1st  of 
A])ril,  180T',  12,<S.'t2  instmctors  have  given  their  ser\ices  gratuitously, 
and  the  whole  movement,  and  the  statistics  alcove  given,  pmvc  Uith  the 
depth  of  ignorance  into  whicli  the  working  cIiissch  have  bi-cn  plnngctl, 
and  their  earnest  desire  to  emerge  iVom  it. 
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Surprise  may  be  expressed  that  in  view  of  the  inadequate  reward  for 
labor  in  France,  there  has  not  been  a  larger  emigration  to  our  own  coun- 
try, where  labor  is  so  much  better  paid.  The  difficulties  arising  from  the 
difference  in  language  would  of  tibemselves  be  a  great  impediment  to  any 
extensive  emigration  movement;  but  there  are  impediments  of  another 
15nd,  not  generally  understood,  which  tend  to  prevent  any  relief  to  the 
laboring  classes  from  this  source.  The  law  of  ^^  livret,"  as  it  is  called,  is 
peculiar  to  France.  By  its  terms  every  workman  is  compelled  to  obtain 
from  the  police  a  kind  of  pass-book  or  register,  in  which  his  name,  age, 
and  occupation  are  inserted,  and  which  he  must  show  to  an  employer 
before  being  taken  into  his  service,  and  no  employer  is  permitted  to 
receive  into  his  works  any  workmen  ui>on  whose  "livret"  is  not  indorsed 
a  full  discharge  from  his  previous  employer.  Provision  is  also  made  for 
the  indorsement  upon  the  livret  of  any  indebtedness  which  may  be  due 
from  the  workman  to  the  employer,  and  his  debt  therefore  follows  the 
workman  as  a  mortgage  upon  his  labor  from  place  to  place.  Although 
in  express  terms  there  is  nothing  in  the  law  which  would  warrant  the 
employer  in  withholding  an  indorsement  on  the  livret,  yet  in  practice  it  is  a 
restraint  on  his  freedom  of  action  to  such  an  extent  that  workmen  employed 
in  the  large  works  usually  remain  there  permanently,  so  that  there  is  but 
little  change,  and  no  opportunity  whatever  for  practical  combination  in 
strikes  and  turnouts.  The  whole  of  this  system  is  so  peculiar,  and  throws 
80  much  light  upon  the  power  it  gives  to  produce  iron  at  a  cost  which 
would  not  be  i)ossible  if  the  workman  were  a  free  agent,  that  I  have 
deemed  it  best  to  annex  to  this  report  in  an  appendix  (G)  a  translation 
of  a  circular  which  was  obtained  from  the  prefecture  of  police. 

The  moral  condition  of  men  is  so  dei)endent  upon  their  physical  and 
mental  status  that  it  is  probably  unnecessary  for  me  to  enlarge  ux)on  the 
obvious  conclusions  that  might  be  inferred  from  the  facts  above  recorded ; 
but  the  conviction  in  my  own  mind  was  so  profound,  after  a  very  careful 
survey  of  the  whole  field,  that  I  deemed  it  my  duty  to  accept  an  invita- 
tion to  testify  before  the  Trades  Union  Commission  in  England,  in  the 
hope  that  a  full  discussion  of  the  physical  and  moral  elements  involved 
in  the  organization  of  industry  would  result  in  the  ultimate  elevation  of 
the  working  classes  of  Europe  to  such  a  standard,  at  least,  as  would  ren- 
der the  conditions  of  competition  between  our  own  country  and  Europe 
more  just  and  equitable.  It  is  quite  evident  that  in  the  effort  to  produce 
cheap  commodities,  and  to  undersell  each  other  in  the  markets  of  the 
world,  the  rightful  claims  of  humanity  have  been  disregarded  to  such  an 
extent  that  the  reorganization  of  labor,  in  its  relation  to  capital,  is  felt 
by  all  thoughtful  men  to  be  an  imi)erative  necessitj". 

It  cannot  be  that  the  aim  of  society  is  only  to  produce  riches.  There 
must  be  moral  limits  within  which  the  production  of  wealth  is  to  be  car- 
ried on,  and  these  limits  have  been  and  are  being  so  obviously  trans- 
gressed that  a  spirit  of  discontent  pervades  the  entire  industrial  world; 
and  in  the  very  countries  where  this  competition  has  been  pressed  to  its 
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utmost  limits  ('n[>ital  has  i-easert  to  become  rerauiierative,  aItbonf;)i 
bumauity  itself  has  h&vn  sacritieeid  to  its  dnmanda.  Thf  evideiioe  Vhicli 
I  gave  before  the  Tnwlea  Union  Commissiou  was  delivereil  in  this  spirit 
of  deep  coiieem  for  the  welfare  of  the  working  classes;  and  itiHRmtieh  as 
a  few  incidental  sentences  rei>eattng  MtatenientH  which  had  bi-en  made  to 
me  in  regard  to  the  Pittsburg  strike,  but  of  no  consequeiiee  in  reference 
to  the  main  <]uestiou,  wei-e  seized  ni>on  by  tbeXiondon  Times  as  it  ground- 
work for  eharacteristic  nnfavoralile  comment  on  Ameri<^nn  institutions, 
and  some  feeling  was  excited  among  the  working  men  in  the  United 
Stutes  in  referen<^e  to  these  misrepresentntions,  against  which,  it  will  be 
seen,  I  took  occasion  to  prtitest  on  my  se<»)n<i  bearing  before  the  eom- 
miseioners,'  long  in  advance  of  any  knowledge  on  my  part  of  the  effect 
produced  by  them  at  home,  it  is  deeme«l  proper  to  state  that  the  e\idence 
so  given,  in  Europe  at  least,  was  universally  regarded  as  an  appeal  in 
behalf  of  the  working  classes,  not  in  defence  of  any  violation  on  their 
part  of  the  fuudHment»l  principles  of  8<K-ial  science,  but  in  assertion  of 
their  just  rights  to  education,  domestic  happiness,  and  adequate  remu- 
neration for  labor. 

There  are  some  statements  made  thereon,  of  no  grext  imiwrt^nce  in 
themselves,  based  npon  infiimiation  derived  from  other  pttrties,  on  whom 
1  had  reason  to  rely,  which  may  have  been  erroneous ;  but  in  alt  such 
cases,  where  1  did  not  sjieak  of  my  own  knowledge,  1  expressly  so  stated, 
and  thiH  was  partirttlarly  the  ease  in  regaixl  to  tlie  Pittsburg  strike,  where 
the  evidence  shows  that  I  expressly  disclaimed  personal  knowledge  of 
the  facts;  but  I  desire  now  to  state  that  the  information  whs  derived 
from  a  resident  of  Pittsbnrg  in  whom  I  had  reason  to  feel  entire  raufl- 
denee.  In  my  second  evidence  before  the  commission,  it  will  be  seen* 
that  I  took  occasion  to  correct  some  errors  of  this  kind,  having  in  the 
mean  time  received  morecorrect  information.  There  are  also  some  replies 
bearing  on  the  nationality  of  workmen,  elicite<l  in  answer  to  questions 
over  which  I  had  no  control ;  but  in  so  far  as  they  may  a])pear  to  be 
invidious  to  any  one  nation,  there  is  no  real  cause  for  complaint  wbes 
the  answer  is  luiderstood.  For  exnntple,  the  statement  that  the  Irintb  are 
rarely  flrst-claj<s  pnddlers  was  made  as  a  matter  of  fact  in  nowise  depend- 
ing on  the  land  of  their  birth,  bat  because  they  do  not  iM-gin  to  learn  the 
businesa  until  they  arrive  in  America,  ftdlgrown  adults,  whereas  in 
£nghind  the  edin^ation  of  the  pnddler  l>eginn  in  boyhootl,  and  is  pursued 
for  many  years  before  be  tflkes  a  fiirnat*.  Tlie  same  answer  would, 
therefore,  have  been  given  to  the  same  question,  if  asked  with  reference 
to  the  natives  of  any  other  country'  who  had  not  learned  the  bmunm 
from  boyhood. 

But  if,  in  comparison  with  the  ample  provision  made  in  eiir  enuntrj' 
for  the  education  of  t  he  masses,  the  arrangements  in  Fmiici*  and  I'^ngland 
are  ujwn  a  meagre  si^'ule,  the  opportunities  for  st^'ientiHc  and  technical 
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instmction,  in  France  especially,  are  of  a  far  more  complete  and  generous 
character.  For  the  governing  classes,  or  for  those  who,  rising  out  of  the 
lower  ranks,  are  educated  to  fill  positions  of  tnist  and  responsibility, 
there  exists  a  series  of  educational  establishments  of  so  thorough  a  course 
in  their  respective  departments  as  to  exhaust  all  that  experience  and 
science  can  do  for  the  preparation  of  engineers  and  conductors  of  industry. 
The  Eicole  Centrale  des  Arts  et  Manufactures  at  Paris,  the  Conservatoire 
Imp^riale  des  Arts  et  M<$tiers,  several  large  agricultural  schools,  UEcole 
Imp^riale  des  Fonts  et  Ghaus^es,  UEcole  Imp^riale  des  Mines,  UEcole 
Imp^riale  de  Commerce  k  Paris,  the  three  schools  des  Arts  et  M<^tiers  at 
Chalons,  Aix,  and  Anglers,  the  School  of  Mines  at  St.  Etienne,  the  School 
of  Watchmaking  at  Cluses,  of  the  Mining  Classes  at  Alais,  the  Naval 
School  at  Marseilles,  are  all  sustained  by  the  government  in  the  interests 
of  Lndostry  and  commerce,  and  give  to  French  industry  that  intelligence, 
science,  and  skill,  which,  in  the  Exposition,  extorted  universal  admiration, 
and  the  general  confession  that  its  products,  even  in  machinery  and 
metals,  were  up  to  the  highest  standard  of  excellence.  Similar  schools 
in  the  United  States  ought  to  be  the  fruit  of  the  great  endowment  of 
lands  given  to  the  States  by  Congress  for  the  establishment  of  institu- 
tions designed  to  teach  mechanical  and  agricultu¥al  science  and  art;  but 
it  is  to  be  regretted  that,  at  the  present  time,  the  applicatioh  of  this  gi*ant 
has  not  been  so  directed  as  to  secure  such  a  result,  and  we  must  console 
oarselves  with  the  reflection  that,  if  we  are  deficient  in  the  higher  educa- 
tion necessary  for  the  best  industrial  development,  we  have  in  a  measure 
supplied  its  place  by  a  general  diffusion  of  knowledge,  which,  evoking 
the  ingenuity  and  individuality  of  each  workman,  has  rendered  it  less 
necessary  than  in  countries  where  the  masses  are  in  ignorance.  But  it 
cannot  be  disputed  that  this  individuality  and  ingenuity  in  our  American 
character  will  be  more  valuable  and  powerful  when  directed  by  the  highest 
order  of  intelligence  and  thoroughly  trained  scientific  leaders. 

It  is  obvious  that  the  abnormal  rates  for  labor  whteh  we  have  been 
considering  cannot  prevail  in  any  one  branch  of  industry  alone,  but  must 
extend  to  all,  as  labor,  like  water,  must  seek  a  general  level  in  each  com- 
monity  governed  by  the  same  laws  and  subjected  to  the  same  influences. 
All  articles  of  commerce  are,  therefore,  produced  below  their  normal 
cost — ^that  is,  the  cost  which  would  be  possible  if  the  fundamental  laws 
of  humanity  were  not  violated  in  the  employment  of  women  and  chil- 
dren, and  the  payment  of  a  rate  of  wages  to  the  common  laborer  inade- 
qoate  for  the  proper  support  and  culture  of  the  family.  In  those  com- 
modities which  require  in  the  United  States  more  hiunan  labor  for  their 
production  than  is  necessary  in  Europe,  where  labor  is  so  inadequiitely 
paid,  we  have,  perhaps,  no  other  interest  than  a  general  concern  in  the 
welfare  of  the  human  race ;  but  so  far  as  iron  is  concerned,  from  the  fact 
that  we  can  produce  it  with  as  little  consumption  of  human  labor  as  any 
other  nation  in  the  world,  the  case  is  different,  because  there  is  no  abso- 
lute loss  of  wealth,  and  no  misapplied  po.wer  in  its  production ;  and  the 
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only  qiiesfioii  to  bf  discussed  is,  whether  it  shall  l>e  taken  out  of  the 
general  category  of  maiiufactm-es  uot  «>  favorably  placed  a*  to  the  cont 
of  production,  and  by  positive  legislation  placeil  in  the  »aine  c^ondilion 
as  it  would  have  occupied  with  reference  to  foreifm  (;oinpetition,  if  the 
mt«  of  wages  in  other  countries  hiwi  never  been  i-ediiuetl  below  tbeir 
nonnal  stiindard, 

'^^'e  have  Keeu  that  the  coot  of  making  iron  in  England,  Belgium,  and 
Franw,  at  the  present  time,  varies  from  £G  10s.  to  £8  per  ton,  and  £1 
additional  siifGoes  to  pay  its  cost  of  transportatiou  to  the  seaboard  of  the 
United  StatoB.  At  these  ports  American  iron  conuot  iKtssibly  l>e  deliv- 
ered at  a  less  cost  than  $60  iu  gold  against  $40  in  gold  for  the  foreign 
article,  and  the  entire  difference  consists  iu  the  higher  wages,  and  not 
larger  quantity  of  labor  reqnii-ed  for  its  production  in  the  Unitol  States, 
whci-e  the  physical,  nieutjd,  and  moral  condition  of  the  working  classes 
oivuiiy  a  totally  different  standard  fitim  their  European  confreres,  and 
where  the  wages  cannot  be  reduced  without  violating  our  sense  of  tlie 
just  demands  of  humau  nature. 

At  the  same  time  it  is  to  be  observ'ed  that  the  business  is  so  far  over- 
done in  Europe  that  no  profit  can  be  realized  by  the  capitalist,  except 
in  special  cases,  for  which  adequate  reasons  can  be  given.  The  actual 
remedy  for  tiiis  over-production  vi'onld  be  to  withdraw  the  women  and 
children,  as  we  do,  from  this  class  of  industiTi',  whereby  the  production 
must  be  reduced,  the  rate  of  wages  raised,  the  cost  and  the  selling  jmce 
increased,  cupitaJ  become  remunerative,  iin<)  the  ability  to  procun-  iron, 
made  cbeup  by  its  adulteration  with  the  violated  laws  of  huinauity,  be 
forever  extinguished.  To  what  result  tbe  general  discussion  which  this 
subject  is  now  receiving  in  Euroiw"  will  lead  it  is  not  easy  to  decide ;  bat 
it  is  a  curious  phenomenon  to  listen  in  France  to  the  loud  complaints 
which  are  made  against  the  competition  of  Belgiiun  in  the  mauufuctiire 
of  intn,  and  stranger  still  in  England  to  the  same  complaint,  and  tlie 
broad  deidaratiofl  that  it  will  not  be  possible  to  do  an^-thing  for  the 
education  and  elevation  of  the  working  classes  witJiout  ex])osing  their 
maniifaitturers  to  ruin  in  uonsetiuence  of  tJie  competition  with  the  worse 
paid  aud  worse  fed  labor  of  Belgium.  Tlie  truth  is  that  the  whole 
systciQ  is  false,  and  now,  when  pressed  by  the  energy,  enteriid&e,  and 
competition  of  the  age  to  its  legitimate  resiUts,  humanity  is  in  rvbellion, 
and  there  is  a  general  cry  Irom  all  classes,  laborers,  employers,  philan- 
thropists, philosophers,  and  statejwien,  alike  for  relief. 

The  necessity  for  this  n-lief  becomes  pniul^illy  ajiparent  when  the 
IMior-iav  returns  made  in  England  are  csrefully  cxauiiufMl,  from  which 
it  is  evident  that  there  is  an  army  of  paujs'rs  pivssing  ui>on  (iie  (Kxui>a- 
tions  of  the  (romRinn  hibi)!^^,  au<l  striving  to  push  him  o\'er  tin-  alnioHt 
instfusiblc  line  which  divides  these  two  clasws  friuu  each  other.  It  is 
not  iKMsible  Diat  tlie  lalsirer  shuuhl  re<H>ive  moi-e  than  hare  subsiM(*>noe 
wages,  and  there  can  hv  no  relief  for  his  patient  KiifTering,  so  long  aft 
there  are  thousands  who,  unable  to  cam  any  wages  at  all,  stmid  ready 
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to  fill  up  every  gap  in  the  ranks  of  industry;  and  to  the  honest  laborer 
himself,  standing  on  the  edge  of  this  line,  over  which  he  is  liable  at  any 
moment  to  be  forced  into  the  ranks  of  pauperism,  the  anxiety  and  miser- 
able state  of  uncertainty  for  himself  and  his  family  must  be  fatal  to  all 
rational  happiness,  and  is  well  calculated  to  drive  him  into  vicious  indul- 
gences and  temporary  excesses  whenever  a  transient  opportunity  is 
afforded,  as  a  momentary  relief  from  a  condition  of  hopeless  misery. 

From  the  returns  made  to  the  British  Parliament  as  to  pauperism  in 
the  month  of  September,  A.  D.  1867,  it  api)e^s  that  out  of  a  population 
of  19,886,104,  dwelling  in  the  area  for  which  the  returns  are  made, 
872,620  i>ersons  were  on  the  list  of  paupers,  supported  by  public  charity, 
of  which  number  129,689  were  in  the  workhouses,  and  738,726  were  re- 
lieved in  their  own  houses.  This  latter  portion  constitutes  the  army 
which  substantially  regulates  the  rate  of  wages  for  labor,  as  they  are 
ready,  to  a  greater  or  less  extent,  to  take  any  vacant  place  which  may 
offer  itself.  And  this  state  of  the  case  exists  not  in  mid-winter,  but  just 
after  the  close  of  the  harvest,  and  the  returns  show  that  the  evil  is  an 
advancing  one,  as  there  is  an  increase  of  27,521,  or  3.3  per  cent.,  in  1867 
over  the  corresx)onding  week  in  1866.  And  a  study  of  the  tables  which 
are  hereunto  annexed  (Appendix  I)  shows  the  largest  rate  of  pauperism 
is  in  the  manufacturing  and  not  in  the  agricultural  districts. 

By  another  parliamentary  return,  which  is  also  annexed,  (Appendix  I,) 
it  appears  that  the  average  number  of  scholars  attendant  upon  the 
schools  under  government  inspection  in  the  year  1866  was  871,309  in 
England  and  Wales,  showing  this  suggestive  fact,  that  the  paupers 
receiving  public  relief,  arid  the  children  receiving  instruction  in  schools 
aided  by  the  public  funds,  were  about  equal  in  number.  This  statement 
alone,  if  other  evidence  were  lacking,  would  serve  to  prove  that  the 
working  classes  of  Great  Britain  have  not  yet  achieved  the  position  in 
point  of  education  and  social  comfort  to  which  humanity  is  entitled. 
Xor  can  it  be  alleged  that  this  is  due  to  any  deficiency  in  the  resources 
provided  by  nature  for  the  reward  of  industry.  The  coal  and  iron  ore 
mines  of  England  afford  the  most  magnificent  fund  to  be  found  on  the 
face  of  the  globe  for  the  abundant  remuneration  of  the  capital  and  labor 
engaged  in  their  development,  and  every  class  in  the  community,  except 
the  oi)eratives  themselves,  have  enjoyed  a  bountiful  return  for  their 
interest  in  this  national  endowment.  The  landowner  has  been  largely 
paid,  not  only  by  the  royalties  derived  from  the  minerals,  but  in  the 
enormous  increase  in  the  value  of  the  soil  by  the  rapid  growth  of  popu- 
lation engaged  directly  and  indirectly  in  the  manufactures  based  on  their 
consumption.  The  capital  invented  in  manufactures  in  Great  Britain 
has,  in  the  main,  reaped  a  most  abundant  reward,  and  the  general  result 
has  been  an  accumulation  of  capital  in  the  hands  of  the  higher  and 
middle  classes  unequalled  in  the  history  of  mankind. 

That  the  working  classes  have  not  been  equally  well  rewarded  is  due 
simply  to  the  improvident  and  even  reckless  manner  in  which  these 
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{iT^nt  natiinil  n'sonn'ca  hiive  l»een  employed,  firing  rise  to  a  fompetition 
iinliiiiit«I  by  imy  other  consideration  than  the  ijnnieUJatv  prolit  to  be 
derived  by  the  capital  invested  in  the  business.  Of  eonrse,  the  less  tlie 
rate  of  wag^s,  the  lonyer  the  number  of  lioiurs  of  work  to  be  got  from 
the  lal>onT,  the  grtuiter  the  number  of  women  and  children  that  could 
be  employed,  the  lower  will  be  the  cost  of  the  product,  and  the  more 
deci<led  the  ability  to  undersell  all  foreign  competitors  in  the  markets  of 
the  world.  Hence,  in  the  absence  of  restraining  laws  and  an  enlightened 
conscience  on  the  part  of  the  operators  and  manufacturers,  and  in  the 
presence  of  a  large  population  in  a  reetrictwl  area,  governed  in  the  inter- 
ests of  special  classes,  it  w^as  inevitable  that  the  superior  natural 
resources  of  Great  Britain  should  be  used,  as  they  have  been,  rather  to 
crush  out  foreign  competition  than  to  elevate  the  working  classes ;  aud 
this  very  attempt  to  undersell  foreign  nations  in  theii'  own  markets 
necessarily  involved  the  lowest  possible  rat^  of  wagcjK  in  those  countries 
consistent  with  mere  existence;  reat^ng,  in  turn,  upon  the  English 
lalmr  market,  and  compelling  lower  rates  of  wages  than  would  otherwise 
have  l»een  reqmred,  if  the  aim  of  the  nution  had  been  directed  to  the 
[hi.'V'ment  of  tlie  largest  possible  compensation  to  its  own  working  clasaea, 
rather  than  to  the  control  of  the  markets  of  the  world  even  at  thp 
expanse  of  humanity  itself. 

The  possession  of  these  wonderful  deposits  of  coal  and  iron,  as  a  ftuid 
for  the  payment  of  a«le«iuate  wages  to  labor  in  Gwat  Brititin,  is  equiva- 
lent U>  our  virgin  soil  in  the  United  Statea,  enabling  both  nations  to  pay 
the  highest  possible  rate  of  wages  consistent  with  the  conservation  of 
capital;  but  this  advantage  in  Great  Britain  has  been  ileliberateJy  anil 
recklessly  thrown  away  by  a  competition  Itetween  the  English  manufac- 
turt'rs  themselve*.  resulting  in  an  over-production,  and  compelling  a 
steady  pre^isiire  u]>on  the  wages  of  labor,  in  order  t»  keep  up  the  pro- 
duction and  secure  larger  consumption  by  lower  pricea  for  the  commodi- 
ties. It  is  a  mistake  to  supjMtsi-  that  this  reduction  in  price  baa  been 
caused  by  the  c^>mi»etitiou  of  foreign  nations  with  Great  Britain,  for  we 
have  seen  that  France  cannot  produce  enough  iron  for  its  own  couauin|>- 
tton,  and  that  Belgium  only  turns  out  one-tenth  a«  nmeh  iron  us 
Great  Britain,  and  is  therefore  governed  as  to  price  solely  by  the  rate  at 
which  Gre-at  Britain  is  willing  and  able  to  funiish  the  remaining  nine- 
tenths.  If  it  were  iMissible  for  Belgium  to  alter  the  ratio  of  production, 
she  might  in  the  long  run  make  the  price  for  tJie  total  prtslnct.;  but  it  is 
simply  ridiculous  to  apprehend,  in  view  of  the  natural  n'suurces  of  the 
two  countries,  that  any  such  change  c«ii  ever  be  efl'ect<>d. 

The  mitst  interesting  industrial  and  soi'ial  (|uestion  of  the  age  is,  ther^ 
fore,  the  [wlicy  which  will  Ite  pursued  by  Great  Bril^iin  in  the  wlmiuift- 
tration  of  its  mines  of  coal  and  iron.  And  the  royal  cumriiisMion,  now 
making  an  oRlcial  iniiuiry  into  the  exiiaustion  of  tlie  coal  Uelds,  will  stop 
far  short,  of  the  real  sco|)e  of  the  question  if  it  fails  to  investigate 
whether,  by  wise  and  suitable  regulations,  the  annuat  imsluct  of  coal 
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cannot  be  so  regnlated  as  to  secure  a  far  better  remnneration  to  the  labor 
engaged  in  its  prodtiction  than  it  has  heretofore  received.  I  am  x>erfectly 
aware  that  such  regulations  must  necessarily  be  restrictive  in  their  char- 
acti^,  and,  at  the  first  glance,  will  appear  to  be  at  war  with  the  commer^ 
cial  policy  of  free  trade  advocated  in  Great  Britain.  Very  little  reflec- 
tion, however,  is  required  to  show  that  by  far  the  greater  portion  of  the 
legislation  of  all  enlightened  nations  is  necessarily  of  a  protective  and 
re^strictive  character;  and  at  this  day  no  enlightened  statesman  would 
advocate  the  deliberate  sacrifice  of  local  advantages  for  the  sake  of  any 
mere  abstract  theory,  which  might  be  ever  so  well  founded  in  reason, 
hut  fiuls  to  be  applicable  in  the  presence  of  exceptionable  facts  and 
i^ources.  The  protection  of  life,  liberty,  property,  and  social  order,  the 
title  to  lands  and  i>ersonal  proi>erty,  rest  entirely  upon  protective  laws; 
and  all  provisions  for  the  protection  of  capital  and  health  and  the  estab- 
lishment of  police  are  so  many  restraints  upon  the  natural  freedom  of 
the  individual;  and  surely  legislation  looking  to  the  wisest  possible  use 
of  national  resources  and  the  prevention  of  the  waste  or  misapplication 
of  the  raw  material,  upon  which  the  structure  of  the  national  industry 
and  prosperity  and  the  welfare  of  the  working  classes  rest,  is  not  merely 
a  natural  but  a  necessary  step  in  the  progress  of  industry  and  the  devel- 
opment of  civilization. 

In  no  country  in  the  world  are  so  many  proofs  of  the  wisdom  of  this 
course  to  be  found  as  in  the  history  of  British  legislation  in  reference  to 
the  working  classes  during  the  last  35  years.  The  repeal  of  the  com 
laws  was  a  measure  of  eminent  protection  to  the  working  classes,  reliev- 
ing them  of  the  taxes  imposed  upon  food  for  the  benefit  of  the  landowner 
alone;  because  the  condition  of  the  agricultural  laborer  could  not  be 
made  worse,  but  could  only  be  improved  by  any  change.  The  series  of 
laws  regulating  the  employment  of  women  and  children  in  factories  and 
mines  are  not  merely  highly  restrictive,  but  by  common  consent  have 
produced  the  happiest  results  on  the  moral  and  physical  condition  of  the 
working  classes.  The  laws  recognizing  the  legal  existence  of  friendly 
societies;  for  the  encouragement  of  building  associations;  the  conver- 
sion of  the  x>ost  offices  into  savings  banks  for  the  working  classes;  for 
the  granting  of  annuities  .and  life  assurance  guaranteed  by  the  govern- 
ment to  the  working  classes,  on  the  payment  of  small  periodical  instal- 
ments; for  the  encouragement  of  co-operative  stores  and  associations; 
for  "partnerships  of  industry,"  in  which  the  workman  is  allowed  to  have 
an  interest  in  the  profits  of  the  business  without  becoming  liable  as  a 
partner  for  the  debts ;  the  statutes  authorizing  the  establishment  of  free 
reading  rooms,  libraries,  and  museums,  by  a  vote  of  the  rate-payers  in 
any  borough,  town,  or  city,  constitute  a  course  of  wise  legislation 
munistakably  protective,  restrictive,  and  enabling;  persistently  advo- 
cated and  successfully  established  by  the  most  sagacious,  liberal,  and 
philanthropic  statesmen  of  the  present  age,  and  resulting  in  so  marked 
an  improvement  in  the  condition  of  the  working  classes,  accompanied 
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with  so  decided  an  mlvance  in  the  rate  of  wages,  that  it  is  scarcely  juis- 
Bible  longer  to  deny,  that  the  tirat  step  towards  eevuring  to  the  workiiig 
classes  au  ailequate  reward  for  their  labor  is  such  legislation  as  protet^ts 
them  from  the  evils  whieb  seem  to  be  inseparable  from  the  spirit  of 
unrestrained  competitiou  between  nations  and  between  men,  which  expe- 
rienw  hits  shonii  to  result  in  the  utter  disregard  of  the  moral  and  physical 
condition  and  social  welfare  of  the  working  classes,  unless  regulated  by 
positive  legal  enactment.' 

This  vise  course  of  legislation  may  be  said  to  be  but  fairly  initiated  in 
England,  but  the  intelligent  observer  cannot  fail  to  be  convinced  tliat  it 
will  be  persisted  in  ujitil  all  Bi>ecial  privileges  which  interfere  with  the 
normal  distribution  of  tbe  proceeds  of  lalior  and  capital  will  be  removed. 
The  effect  nill  undoubtedly  be  a  rise  in  wages,  already  apparent;  and 
this  result  is  uniiuestionably  a  matter  of  deep  concern  to  the  manufac^ 
tnrere  and  capitalists  of  Great  Britain,  who  tear  that  it  will  deprive  them 
of  their  ability  to  control  the  markets  of  the  world,  as  they  now  do,  with 
the  products  of  their  mills.  But  there  is  in  reality  no  just  gronnd  for 
this  appivhension.  The  distribution  betweeu  capital  and  labor  may, 
and  must,  undoubtedly,  be  changed,  but  the  aggregate  income  will  not 
on  the  average  of  years  be  reduced,  becaiwe  the  control  of  the  fuel  of 
the  world,  that  is  to  say,  of  the  condensed  power  which  has  been  stored 
up  by  Di\'ine  Providence  for  its  use,  is  in  the  bauds  of  the  Anglo-Saxon 
race  in  Knrope  and  America,  who  alone  have  reduced  prices  by  a  compe- 
tition with  other  nations,  impossible  but  for  the  ]>osse>ssion  of  the  minenil 
fbel  in  such  vast  qmintities,  and  for  the  violation  of  the  natural  laws 
which  should  govern  the  employment  and  comi>ensati(m  of  labor.  Tbe 
transition  to  a  more  equitable  basis  of  pro<luction  will  simply  enable 
other  coiuitries,  who,  ae  we  have  seen,  OAnnot  do  more  than  supply  theju- 
selves  with  coal  and  iron,  to  raise  tbeir  lulioring  classes  out  of  a  condi- 
tion still  more  deplorable  than  exists  in  England,  without  by  an,v  poasi- 
biltty  enabling  them  to  keep  up  any  effective  competition  in  the  markets 
of  the  world,  for  the  supply  of  the  iron  required  tor  the  future  prognwa, 
development^  and  civilization  of  mankind.  A  rise  m  wages  iu  England, 
therefore,  will  not  only  be  a  blessing  to  the  workmen  of  that  favored 
cuunti)',  relieving  it  of  pauperism,  so  far  as  it  may  be  possible  to  extin- 
guish [mverty  at  all,  but  will  be  a  harbinger  of  light  to  the  uu)>aiil,  unfed, 
and  unhappy  operatives  throaghout  all  lands  in  which  human  industry 
is  now  weighed  down  by  the  effects  of  British  com|K'tition,  baseil  upon 
superior  natural  resoiu'ces.  And  to  me  it  is  a  suggestive,  and  fur 
humanity  an  encouraging  fact,  that  tlie  agitation  and  restlessness  which 
characterize  the  working  classes  of  our  age  are  mostly  apjuirent  in  Great 
Britiun  and  the  United  States,  who  are  not  oidy  so  far  iu  advance  of  all 

'Rfaden  ilMirona  to  iiiTwifgaie  the  effect  of  protwLivc,  rwlrictiyv  tud  cDBbling  UfUIk- 
tioD  oa  Iba  ooaillllon  of  ihn  wuiktiig  claiuaii.  are  TofBrmJ  to  (he  ivry  ahir  tresllw  on  ''  Thi 
PrafrtM  of  iho  Working  CImmw,  IKl-i-intiT,"  bjl.  M.  Ladlow  bqi)  Llojd  Jonio,  pab1i*h<4 
by  Uuuidar  Stibhan,  Lunduu.  ISOT. 


IBON   AND   STEEL.  61 

other  countries  in  the  possession  of  natural  industrial  resources,  but  who, 
from  the  habit  of  firee  discussion  and  prompt  obedience  to  the  popular 
voice,  (the  result  of  constitutional  government  long  in  force,)  will  be 
most  ready  to  accept  the  conclusions  deduced  by  the  stem  logic  of  expe- 
rience and  facts,  and  modify  their  legislation  so  as  to  conform  to  the 
just  demands  of  humanity  whenever  the  proper  course  is  discovered  and 
made  plain  to  the  common  sense  of  the  x)eople. 

When,  by  reason  of  such  legislation,  the  Wages  of  labor  in  Great  Britain 
have  reached  their  normal  condition,  there  will  no  longer  be  any  occasion 
for  us  to  consider  the  question  of  protective  or  prohibitory  tariffs ;  but  in 
the  mean  time,  to  the  people  of  the  United  States,  who,  in  consequence 
of  the  possession  of  virgin  soil,  have  in  comparison  with  their  European 
neighbors  suffered  but  little  from  violations  of  the  fundamental  principles 
of  social  science,  two  courses  are  open.  We  can  either  take  advantage 
of  the  unnaturally  cheap  rate  at  which  our  wants  can  and  will  be  sup- 
plied from  abroad,  while  the  present  system  lasts,  and,  by  throwing  open 
oar  ports  to  foreign  iron,  purchase  foreign  labor  at  a  far  lower  rate  than 
we  are  willing  to  sell  our  own,  and  thus  abandon  a  business  which,  so 
long  as  our  present  rates  of  wages  are  maintained,  cannot  be  conducted 
in  the  United  States  even  without  profit;  or  we  can  impose  such  a  duty 
on  foreign  iron  as  will  make  up  for  the  difference  in  the  amount  of  wages 
paid  for  making  a  ton  of  iron  in  Europe  or  in  this  country,  less  the  expense 
of  transportation. 

The  decision  of  this  question  is  mainly  of  interest  to  the  working  classes 
themselves,  and  to  the  great  body  of  the  farmers,  because  if  the  iron 
business  is  abandoned  for  the  present  in  the  United  States,  the  labor  now 
employed  in  it  must  in  the  main  take  to  the  soil,  and  a  larger  yield  of 
agricultural  products  be  insured.  The  surplus  so  produced  must  seek 
its  market  in  the  open  marts  of  the  world,  and  the  mouths  that  would 
have  been  fed  on  this  side  of  the  Atlantic  will  simply  be  fed  elsewhere, 
although  not  so  abundantly  and  so  generously.  But  it  must  be  remem- 
bered that  whatever  may  be  the  price  of  bread  in  Europe  at  the  works 
where  the  iron  will  be  made,  would  be  the  price  which  the  same  operatives 
could  afford  to  pay  if  the  iron  works  had  been  placed  where  the  grain 
is  grown,  and  that  the  cost  of  transportation  thence  is  just  so  much 
deducted  from  the  price  which  the  farmer  would  have  received  if  the 
grain  had  been  consumed  at  home. 

The  question  is  one,  also,  which  more  concerns  the  west  than  the  east, 
because  the  loss  caused  by  transportation  from  the  west  is  greater ;  and 
the  final  decision  of  this  great  question  should  therefore  be  well  con- 
ffldered,  especially  with  reference  to  the  point  whether  the  saving  pro- 
duced by  the  purchase  of  cheap  iron  and  other  articles  will  compensate 
for  the  loss  entailed  by  the  transportation  of  the  grain. 

It  forms  no  part  of  the  puri)ose  of  this  report  to  deduce  any  conclusion 
on  this  subject,  but  only  to  state  the  facts  in  such  form  as  will  enable 
intelligent  legislation  to  be  enacted,  keeping  in  view  the  interests  of  all 
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classes,  and  above  all  the  conBideratiouH  of  iudepeudenve,  esaeutial  to 
the  dignity  of  the  American  repnlilic  and  the  welfare  of  mankind.  But 
in  the  dim:ii8«0D  of  this  tjueetiou,  and  in  the  legislation  whieh  may  be 
progwsed  t«  meet  the  best  interests  of  the  nation,  in  regard  to  a  supply  of 
iron  and  steel,  the  broad  distiuetion  whieh  esistA  between  the  Dnlure  of 
the  iiuestion  in  Europe  and  the  Unit«d  States  must  never  be  lost  sight  uf. 
On  the  <M)ntineut,  protective  duties  on  iron  are  imposed  in  onler  to  conn- 
terbalauee  the  su|)erior  natiu^l  re^Murees  and  advantages  of  Gre:it  Britain 
for  the  prmluctiou  of  iron,  and  not  to  secure  higher  wages  tA  the  laborer ; 
whereas,  in  the  Uuited  States,  protective  duties,  if  im^tosed  at  all,  are 
not  newMsary  beeaiise  our  natural  advantages  for  making  iron  are  inferior 
in  any  particiUar  to  those  of  Great  Britain,  but  simply  beejiiise  the  wages 
of  labor  are  fixed  upon  a  most  Just  and  litieral  Hcule  to  the  workmen  in 
the  first  instance,  aJtd  by  the  law  of  e(]uivalents  to  the  whole  industrial 
force  engaged  iu  the  great  work  of  pnMluctton,  of  whatever  form  and 
nature. 

If  the  facts  and  suggestions  contained  in  tins  report,  the  result  of  half 
a  year  of  careful  study  of  the  Ex[>osition,  and  the  knowledge  which  it 
enabled  me  to  acquire  iu  reference  to  the  social  condition  of  tlie  working 
classes  m  Kuro[)e,  sbalV  in  any  way  aid  Congress  in  arriving  at  a  judici- 
ous solution  uf  these  grave  questions,  involving  so  many  and  such  viirie<l 
interest^f  and  if,  as  I  hope,  tlie  terrible  evils  of  panpericim  shall  Ih'  v<Vfa 
for  a  time,  and  [wssihly  forever,  averted  from  our  own  country  by  legis- 
lation based  u]>on  sound,  social,  and  econoniicjU  principles,  1  shall  cease 
to  regret  the  strange  and  cruel  misreprewntations  to  winch  I  have  been 
subjected  among  the  working  classes,  iu  whose  behalf  maiidy  the  duty 
confided  tt>  me  was  UndertJtken. 

Whatever  iiolicy  may  be  finally  ailopted  with  ivferen*?!-  to  American 
industry,  it  is  u  source  of  profound  satisfiu-tion,  and  should  be  a  subject  of 
general  eongnitnhition,  that  a  carefiil  sur\-ey  of  the  natural  resourcea  uf 
those  nations  who  stHDil  in  the  van  of  Eim>i>euii  pnigress  and  civUisatioii 
justiflirH  the  declaration  that  tlie  givat  jmtblem  of  demm^rattc  iustitutiuu 
is  being  solve<l  in  n  land  having,  in  udditiim  to  a  friiitfid  soil,  Uie  largest 
and  l>eHt  Kupplies  of  the  limdaiiwntal  elements  upon  which  industry,  pro- 
gress, and  civilization  are  busi-d ;  and  that  there  is  good  reason  t*»  ho)» 
tliat  here  it  may  lie  shown  how  wealth  may  be  creaUnl  without  the  degra- 
dation of  any  class  which  lal>ors  for  ita  production ;  the  only  advantage 
(if  advantage  it  nuiy  be  termeil)  possessed  by  Kiiro|>e  over  the  United 
Htat4)s,  for  tile  cheap  production  of  iron  ami  stM'l,  being  in  the  lower  and 
uade(|unte  rate  uf  wage«  which  there  prevails,  and  not  in  any  superiiH 
uatonil  resoutves  in  on-,  fuel,  or  geogniphicjil  position. 

ABRvVM  S.  HEWITT, 
itffl  Sfalen  ('ommiimiiHier  to  tke  Uniremnl  Esptmtiim  of  1867. 

non.  Wii.LUM  y.  Skwahd, 

Secretary  <>/  State, 

I'AKIS,  Swcmbcf-M,  IHfJT. 
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SECTION  11. 

BESSEMER  STEEL. 

THE  BESSEMER  PROCESS  IN  VARIOUS  COUNTRIES. 

Tlie  undersigued  has  the  honor  to  submit  a  special  report  upon 
"Beiwemer  steel,''  prepared  under  his  direction  by  Frederick  J.  Slade, 
scientific  assistant  to  Committee  No.  6,  and  duly  approved  by  the  com- 
mittee and  ordered  to  be  laid  before  the  Commission. 

ABRAM  S.  HEWITT, 
Z7.  S.  Commissioner  and  Chairman  of  Committee  Xo.  6. 
Pabis,  June  22, 1867. 


The  Paris  Exposition  affords  valuable  information  in  reference  to  the 
capabilities  of  the  Bessemer  process  for  the  production  of  all  grades  of 
metal,  from  a  near  approach  to  wrought  iron  to  the  hardest  and  finest 
kinds  of  steel.  A  comparison  of  the  specimens  sent  from  the  vaiious 
countries  shows  that  the  quality  of  the  metiil  produce<l  depends  chiefly 
upon  the  nature  of  the  raw  materials  used,  and  accordingly  it  is  only  in 
those  countries  where  the  very  best  ores  and  purest  coals  are  employed 
that  we  find  the  finer  grades  of  steel  produced. 

It  will,  perhaps,  be  most  instructive,  therefore,  to  examine  the  manner 
in  which  this  process  is  conducted  in  each  country  separately,  and  to 
trace,  if  possible,  the  relation  between  the  nature  of  the  finished  prinlucts 
and  the  materials  and  modes  of  working  employed  in  their  manufa<;ture. 
We  begin  naturally  with 

ENaLAND. 

The  iron  almost  exclusively  employed  in  England  for  the  pneumatic 
process  is  obtained  from  the  Cumberland  district,  and  is  derived  from  red 
hematite  ores.  Dr.  Percy,  in  his  well-known  work  on  metallurgy,  gives 
as  the  analysis  of  two  specimens  of  these  ores: 

I.  II. 

Sesquioxide  of  iron 95.16  90.30 

Protoxide  of  manganese 0.24  0.10 

Alumina 0.37 

Lime 0.07  0.71 

Magnesia 0.00 

Phosphoric  acid trace.  tra<je. 

Sulphuric  acid trace.  trace. 
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I.  n. 

Bisulphide  of  iron trace.  0.06 

Ignited  insoluble  residue 5.68  8.54 


101.15         100.26 


Silica 5.66  7.05 

Alumina 0.06  1.06 

Sesquioxide  of  iron 0.19 

Lime '. trace. 


5.72  8.30 

Iron,  total  amount 66.60  63.25 


The  blast  furnaces  in  which  these  ores  are  smelted  average  about  50 
feet  in  height  and  15  feet  diameter  of  boshes,  and  are  in  most  cases  oi)en- 
topped,  the  opinion  among  the  iron  masters  being  that  the  quality  of  the 
iron  is  injured  by  any  attempt  to  draw  off  the  gas.  At  some  furnaces, 
however,  this  notion  is  abrogated,  and  the  waste  gases  are  utilized  for 
heating  the  blast.  Among  these  are  the  furnaces  of  the  Barrow  Hematite 
Iron  and  Steel  Company,  the  West  Cumberland,  and  the  Wigan  Iron  and 
Coal  Company's  furnaces.  The  quality  of  pig  produced  at  these  lattex 
works  does  not  perhaps  stand  invariably  ael  high  as  that  of  the  White- 
haven  Hematite  Iron  Company,  (Cleator,)  the  Workington  Iron  Company, 
or  the  Harrington,  but  if  there  is  a  difference  it  is  easily  accounted  for  by 
the  quality  of  the  materials  used,  without  the  necessity  of  resort  to  the 
supposition  of  an  ii^urious  effect  from  utilizing  the  e^scaping  gas. 

The  fuel  used  at  the  funia<;es  in  the  Cumberland  district  is  the  best 
l^ewcastle  coke,  which  is  remarkable  for  its  hardness  and  freedom  from 
sulphur.  Dr.  Percy  gives  the  i)ercentage  of  sulphur  as  0.8  and  of  ash 
4.45.  No  charcoal  pig  is  made  in  England  for  the  Bessemer  process.  The 
fluxes  employed  are  a  limestone  quite  free  from  phosphorus,  and  a  portion 
of  black  shale  from  the  coal  beds,  consisting  of  clay  and  carbonaceous 
matter,  without  any  appreciable  amount  of  sulphur.  The  i)ercentage  of 
iron  indicated  by  the  above  analysis,  viz.,  from  60  to  70,  api^ars  to  be  a 
fair  avemge,  and  the  ores  are  not  calcined.  As  it  is  necessarj^  that  the 
iron  should  be  as  gray  as  possible,  not  less  than  30  hundred- weight  of 
coke  are  used  per  ton  of  iron  produced,  and  a  charge  is  about  50  hours 
in  coming  down  through  a  furnace  of  the  dimensions  given  above.  The 
yield  from  such  a  fiuiiace  is  250  tons  per  week. 

The  blast  is  under  a  pressure  of  3}  i>ounds,  and  is  heated  to  from  650° 
to  750^  Fahrenheit.  From  four  to  six  tuyeres  are  usually  emi>loyed. 
No.  1  iron  for  the  Bess4»mer  process  from  these  fiu-naces  brings  90  sliill- 
ings  |M^r  ton  at  the  works,  and  No.  2,  10  shillings  i>er  ton  less. 

The  Wigan  Iron  and  Coal  Company,  Lancashire,  pnxluce  an  iron  which 
is  usiul  to  a  considenible  extent  for  the  pro<?es8,  but  does  not  nuik  as 
high  as  the  Cumberland  irons.    Tlie  coal  as  mined  would  be  quite  lUiHt 
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for  use  in  the  prodaction  of  such  a  grade  of  iron,  as  it  is  materially  con- 
taminated  with  sulphur,  but  this  is  almost  entirely  removed  by  washing 
the  fine  coal,  the  pyrites  settling  by  their  superior  weight,  while  the  pure 
coal  is  carried  on  to  receiving  beds  by  the  current  of  water,  and  the  puri- 
fied residuum  is  then  converted  into  coke,  jrielding  a  tolerably  strong 
product.  This  company  have  just  erected  a  number  of  new  furnaces 
much  above  the  usual  size  for  this  kind  of  iron,  viz.,  80  feet  high  and  24 
feet  diameter  of  boshes,  and  these  are  provided  with  a  cone  and  bell 
arrangement  for  taking  off  the  gas. 

Forest  of  Dean  iron,  made  firom  brown  hematite  ores,  is  frequently 
used  in  small  quantities  in  admixture  with  other  irons  for  the  purpose  of 
maintaining  the  heat  of  the  charge,  which  it  tends  to  do.  It  is  apt,  how- 
ever, to  contain  too  large  a  percentage  of  sulphur  to  work  well  alone. 

Another  brand  which  is  said  to  work  well  is  Weardale,  an  iron  made 
from  spathic  ores.  It  is  unusually  rich  in  manganese,  and  owes  its 
excellence  chiefly  to  that  fact. 

The  following  analyses  exhibit  the  characteristics  of  some  of  the  more 
Qsual  brands  of  iron  employed : 


Cvbon^CgrapUtie). 

SiOeoii. 

Mpknr 

Pbofphoms 

Maagaome 


Cleator. 


4.007 
1.752 


ao«9 


Workington. 


Weardale. 


3.14 
3.12 
0.05 
0.03 
0.02 


a24 
1.80 
0.04 
a  19 
L45 


ForeRt  of 
Dean. 


3. 25 

1.36 

0.03? 


The  analysis  of  Weardale  is  taken  from  Percy's  Metallurgj^ ;  the  others 
were  lumished  to  the  writer  from  different  sources  in  England. 

The  presence  of  silicon  in  the  iron  causes  the  charge  to  work  hot  in 
the  converter,  and  it  is  usual  therefore  to  mix  an  iron  rich  in  this  element 
with  others  containing  a  less  quantity,  and  which  have  a  tendency  to- 
work  cold  and  become  pasty.  As  a  rule  Workington  iron  contains  more 
silicon  than  any  other  in  use  for  the  process,  and  being  moreover  an 
excellent  iron  is  largely  used.  It  is,  however,  from  the  very  fact  of  its 
working  so  hot,  seldom  employed  alone,  as  it  cuts  the  moidds  badly  in 
pouring. 

Sulphur  and  phosphorus  are  the  most  injurious  elements  found  in  the 
pig,  because  the  pneumatic  process  is  powerless  to  remove  them,  and  the 
quality  of  the  steel  is  materially  affected  by  their  presence.  An  effectual 
means  of  eliminating  these  substances,  in  the  process  of  conversion,,  would 
be  one  of  the  most  valuable  discoveries  of  the  times. 

It  is  usual  among  all  the  steel  makers  to  mix  several  different  brands 
of  iron  where  a  uniform  and  good  quality  of  steel  is  desired,  but  there 
seems  to  be  no  definite  mixture  which  is  agreed  upon  as  best.  The  prin- 
ciple appears  to  be  to  form  the  larger  portion  of  the  charge  of  the  better 
Wnds  of  Cumberland  hematite,  and  to  add  as  correctives  smaller  per- 
5i  s 
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centages  of  other  irons.  The  following  will  serve  as  examples,  the  first 
having  been  given  to  the  writer  by  Mr.  F.  Preston,  late  managing  direc- 
tor of  the  Lancashire  Steel  Company,  and  the  other  being  fix)m  the  books 
of  another  large  firm : 


I. 

Workington 45 

Harrington 40 

West  Cumberland 10 

Wigan 20 

Weardale 7 

Forest  of  Dean 3 


120 
Spiegel 7i 


127J 


II. 

Cleator 40 

Workington 20 

Harrington,  (No.  1 ) 15 

Harrington,  (No.  2) 5 

Forest  of  Dean 10 

Wigan 3 


93 


Spiegel 64  or  Oi 


For  forgings,  such  as  axles,  tires,  locomotive  crank  shafts,  &c.,  none 
but  No.  1  iron  is  commonly  used,  but  for  rails  a  greater  or  less  amount 
of  No.  2  is  added,  in  order  to  reduce  the  cost  as  far  as  possible. 

The  amount  of  this  quality  that  may  be  used  will  of  course  depend  on 
the  character  of  the  iron. 

The  iron  as  a  rule  is  melted  in  reverberator^"  furnaces,  but  at  five  works 
cupolas  have  been  substituted  with  apparently  good  results.    These  are— 

The  Manchester  Railway  Steel  and  Plant  Co. ; 

Messrs.  Chas.  Cmnmell  &  Co.,  Penistone ; 

The  Bolton  Iron  and  Steel  Co. ; 

The  Barrow  Hematite  Iron  and  Steel  Co. ; 

The  Mersey  Iron  and  Steel  Co.,  Liveri)ool. 

At  the  latter  a  cui)ola  is  also  employed  for  melting  the  spiegeleisen. 
At  the  firs^menti(med  works  WcHHlwanrs  patent  steam-jet  cu|K>Ia  is 
employed,  it  is  stated  with  a  consumption  of  coke  as  low  as  1^  {xiund  i)er 
hundred- weight  of  iron.  At  the  others,  Ireland's  up|)er  tuyere  cu|>olaii 
are  employed.  Thesi*  cupohis  melt  very  mpidly,  and  are  sufliciently 
capacious  to  hold  an  entire  charge  in  the  jwrtion  below  the  upiH?r  row  of 
tuyeres.  The  size  erected  for  a  five-ton  plant  is  sciven  feet  in  diameter, 
and  will  melt  five  tons  of  inm  in  three-quarters  of  an  hour.  In  working, 
tlie  charge  is  weighed  when  it  is  put  into  the  euiK)la,  and,  as  it  melts, 
remains  in  the  bottom  till  the  whole  has  been  fuse<l,  when  it  is  tapiKHl  off 
into  the  (HHiverter.  They  genenilly  require  cleaning  once  in  24  hours. 
Of  eoiirw*  when*  <'n|M)las  are  ustnl,  much  greater  care  has  to  l)e  exercimnl 
in  t\w  s4»lection  of  the  coke,  Jis  fuel  which  miglit  be  usimI  in  the  air  fur- 
na<*(»s  would  destroy  the  quality  of  the  iron  if  burned  in  contact  with  it. 
Tlie  opinion  among  those  wlio  employ  the  cu|K)las  is,  that  it  is  quiti'  ix)S- 
sible  t4)  find  a  coke  sufficiently  fn»c  from  sulphur  to  yield  a  Siitisfaotory 
reJHult.  At  the  Barnjw  works,  juvpanitions  had  been  made  to  convey 
the  molten  metal  dirt»ctly  from  the  blast  furnaces  to  the  converters,  but 
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after  a  number  of  trials  it  was  found  that  the  uniformity  of  the  metal 
could  not  be  relied  on,  and,  in  consequence,  the  attempt  was  abandoned, 
and  cupolas  erected  instead,  to  remelt  the  pigs.  The  converters  at  the 
majority  of  the  works  have  a  capacity  adequate  for  a  yield  of  five  tons  of 
8teel,  or  allowing  one-sixth  for  waste,  which  may  be  taken  as  a  fair  aver- 
age^ for  six  tons  of  molten  iron.  At  Barrow,  however,  three  seven  and 
a  half  ton  vessels  have  been  erected,  besides  their  five-ton  plant,  and  at 
Messrs.  John  Brown  &  Co.'s  a  pair  of  ten  ton  vessels  have  been  in  use 
more  than  thre^  years.  The  material  commonly  employed  for  lining  the 
vessels  is  ganister,  a  highly  silicious  substance,  found  at  Sheffield.  Other 
materials  have  been  tried  at  some  works,  as,  for  example,  at  Dowlais,  with 
apparently  great  success.  A  pair  of  vessels,  at  the  works  just  mentioned, 
had  recently  stood  300  blows  each,  without  relining,  and  were  still  appa- 
rently in  good  condition.  This  is  much  above  the  average  endurance  of 
the  refiractory  linings.  The  destruction  of  tuyeres  is  an  important  item 
in  the  expenses  of  tlie  process.  •  The  average  life  of  these  is  seldom  over 
five  blows,  and  the  failure  of  one  during  a  blow  is  often  the  cause  of  consid- 
erable loss,  either  by  damage  to  the  vessel  or  by  injury  to  the  contained 
charge. 

In  the  general  arrangement  of  the  Bessemer  plant,  very  few  changes 
have  been  made  from  that  planned  by  Mr.  Bessemer  and  contained  in 
the  drawings  supplied  to  his  licensees.  A  pair  of  converting  vessels 
usually  placed  opposite  to  each  other,  but  in  some  cases  side  by  side, 
stand  at  the  side  of  a  casting  pit,  sunk  a  few  feet  below  the  general 
level  of  the  floor.  These  vessels  are  mounted  on  trunnions,  and  are  re- 
volved on  them  by  means  of  a  rack  and  pinion  operated  by  hydraulic 
pressure.  The  melting  furnaces  are  placed  in  a  room  having  a  consider- 
ably higher  floor  level  than  the  converting  room,  so  that  the  melted 
metal  may  be  run  by  its  own  gravity  into  the  mouth  of  the  converter, 
when  the  latter  is  turned  down  suitably  to  receive  it.  In  the  centre  of 
ttie  pit  is  a  vertical  hydraulic  piston  or  crane,  carrying  at  its  upper  end 
a  platform,  at  one  end  of  which  is  a  ladle  sufficiently  large  to  hold  the 
contents  of  the  converter  at  the  end  of  the  operation.  The  platform  is 
famished  with  gearing,  so  that  it  may  be  easily  revolved  to  bring  the 
ladle  over  each  ingot  mould  successively,  the  latter  being  arranged  ac- 
cordingly in  the  arc  of  a  circle  near  the  side  of  the  pit,  which  here  has 
the  same  form.  The  ladle  is  provided  with  a  nozzle  and  stopper  in  its 
bottom,  by  means  of  which  the  flow  of  the  steel  is  regulated.  Two 
hydraulic  cranes,  consisting  simply  of  vertical  pistons,  carrying  a  long 
horizontal  jib  with  a  rolling  carriage,  to  which  a  chain  and  hook  is  at- 
tached for  lifting  the  ingots,  are  placed  near  the  edge  of  the  pit,  about 
opposite  the  centre  of  the  converters,  and  serve  also  to  lift  off  the  various 
parts  of  the  latter  when  required  for  repairs.  The  blast  valve  and 
hydraulic  apparatus  pertaining  to  the  converters  are  worked  from  a  valve 
stand,  placed  at  a  suitable  distance  from  the  pit,  the  cranes  being  operated 
by  a  valve  directly  attached  to  them,  so  that  the  attendant  boy  may  the 
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belter  «ef  what  lie  is  required  to  do,  and  the  whole  of  the  ninriipulatioii 
uf  the  vesHflH,  ladles,  and  iugota,  gives  od  ease  of  working;  and  a  jxt 
tet^tiou  of  eoutrul,  with  tntonoiuy  uf  labor,  whieb  Hbould  It-ml  U>  tlie  nion> 
fl^iiera]  application  of  hydraidic  power  to  other  departments  of  uidustry 
in  which  large  masses  have  to  be  dealt  with.  The  wat«r  pressure  used 
for  tile  purpose  is  about  300  {munds  jht  square  inch,  Tlie  sizes  of  ingots 
most  commonly  cast  are,  for  rails,  about  10  inches  squai-e,  for  locomotive 
crank  shatbt,  ingot's  ot  »  revtAug:iilar  seetiou,  say  22  inches  x  10  iuehen, 
and  for  other  forgings  according  to  the  size  and  nature  of  the  work,  the 
moulds  having  a  weight  about  equal  to  that  of  the  ingots.  At  some 
works,  the  plan  is  adopted  of  testing  a  sample  of  each  blow  for  <;arbou, 
and  classifying  the  metal  according  to  the  result  of  this  test.  By  this 
means  mtich  greater  uniformity  in  tlie  finished  work  is  obtained,  and  in 
the  present  state  of  our  knowledge  of  the  process,  this  is  a  very  uocea- 
aory  mciaiiH  to  tuH-iire  this  end,  and  should  be  more  generally  adopted. 
The  iirocefls  enii>loycd  was  introduced  trom  Sweden,  and  is  exceedingly 
simple  ill  its  natiuf.  It  consists  in  dissolving  a  known  weight  of  inetuU 
in  the  form  of  drill  chips,  or  some  other  finely  divided  state,  in  nitric 
acid,  of  the  graNity  1.2.  The  solution  will  have  a  hmwn  color,  m(M«  ot 
less  deep  according  to  the  pervtentuge  of  carbon  contained  in  the  metal. 
A  standard  color,  corresponding  to  a  known  percentage  of  carbon,  as 
determined  by  dut'ct  analysis,  is  first  established,  and  the  color  of  tiie 
solution  to  Ik'  tested  is  made  to  agree  exactly  with  this  by  the  udditton 
of  a  certain  quantity  of  acid  or  water.  That  tliis,  which  is  the  remliest 
lucthutl  of  prwlncing  agreement,  may  lie  employed,  the  color  of  the 
standard  solution  must  lie  light.  The  water  is  addtxl  to  the  solution  in 
a  graduated  test  tube,  so  that  the  exact  propoitiim  of  wat^r  relatiwly 
to  ttie  original  solution  may  be  read  off  with  ense,  and  if,  for  example, 
an  equal  bulk  of  water  requires  to  be  added  to  make  the  color  tlie  same 
as  the  ntjindanl.  the  p«>rceutagc  of  cArbon  in  the  s^Ht'inien  under  tMt 
must  bcjust  double  that  of  the  standard.  As  a  solntiou  of  steid  in  ncid 
would  in  the  i;ourse  of  time  change  its  color,  an  exact  imitation  of  it 
is  made  by  dissolviiig  bunil  sugar,  an<l  this  is  kept  hermcticully  sealed 
for  e«tmparison.  To  secure  a  light  stnndard  color,  it  is  not  neccssarj' thirt 
tJie  pi(H>tf  of  steel  dissolved  should  contuin  a  siuall  )>ercentage  of  carbon, 
hut  a  larger  quantity  of  acid  niaj'  be  umhI  in  a  known  proportion,  saj* 
twice  or  three  times  the  R-qnin'd  amount,  iiiid  the  (xui-esinindiug  per- 
centage of  <^arlK>u  will  b«'  e^juall.^'  well  asi-ertHiiini.  This  lest  is  easily 
and  quickly  u[>]ili<-<l,  and  the  variation  of  color  iH-ing  cmisidentble,  gi\t« 
ivsiilts  sufllcienlly  accurate  for  Hie  pur]>ose  of  a  projier  cla«sific*tioii  of 
the  ingots  a«4.'or<ling  to  the  |iur|KiseH  for  which  Ihey  are  suite«l. 

Tlie  iirincijial  uses  to  which  tli«-  Iti-jw^mer  metal  is  put  in  Kngland,are 
the  manufacture  of  mils,  tires,  axles,  machinery'  forgiugs,  and  boiler  plate. 
Tlie  totsi  amount  ])n)diui-<l  may  be  Judged  tVom  the  fiK^t  that  the  qiiMi 
tity  uirnlc  i>er  week  at  the  works  of  Messrs.  John  Hrown  &  Co..  limited. 
Mil)  .Messrs.  (.'has,  t'auitnell  &  Co.,  limiteil,  is  stnted  to  be  <W0  or  700  tons 
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each.  The  number  of  estal^shments  at  which  the  process  is  in  operation  is 
about  15,  and  the  number  of  convertersemployed  upwards  of  50.  The  chief 
market  is  for  rails,  and  a  large  proportion  of  the  orders  are  for  American 
roads.  In  England,  not  much  ordinary  line  has  been  laid  with  st^ 
fails,  but  on  most  roads  those  portions  which  are  exposed  to  excessive 
wear,  such  as  stations  and  inclines,  are  being  relaid  with  steel.  The 
public  are  already  familiar  with  the  vastly  superior  endurance  of  steel 
in  such  situations,  and  nothing  need  therefore  be  said  here  on  that  point 

MANUPACTURE  OF  STEEL  BAILS. 

It  is  usual,  as  already  stated,  to  cast  a  10-inch  square  ingot  for  rails. 
At  most  works,  this  is  heated  in  a  reverberatory  ftimace  and  hammered 
down  to  7  inches  square.  At  some  prominent  establishments,  however, 
this  process  is  dispensed  with,  and  a  10-inch  ingot  is  taken  directly  to 
the  rolls  and  rolled  down  to  7  inches.  At  Crewe,  Mr.  Bamsbottom 
employs  a  heavy  cogging  machine  for  the  same  purpose.  This  is  simply 
a  form  of  reversing  rolls  made  exceedingly  large,  and  only  performing  a 
part  of  a  revolution  at  each  pass  of  the  ingot.  It  is  stated  that  the  rails 
made  from  unhammered  ingots  stand  equally  good  tests  with  those 
which  have  first  undergone  hammering. 

The  substitution  of  lulling  of  course  cheapens  the  manufacture  and 
reduces  the  amount  of  plant  necessary,  as  well  as  the  number  of  hands 
required.  It  is  usual  after  the  ingot  has  been  brought  from  10  inches 
down  to  7  inches  to  piit  it  back  into  the  heating  furnace  for  a  short  time, 
to  bring  it  up  to  a  heat  sufficient  to  carry  it  through  the  remainder  of 
the  process.  With  hammered  ingots  it  is  usual  to  allow  them  to  become 
cold  after  hammering,  and  to  reheat  them  entirely  anew,  since  it  is  not 
easy  to  regulate  the  heats  so  as  to  have  the  hammer  supply  hot  ingots 
to  the  furnaces  for  the  rolling  mill.  This,  of  course,  involves  a  farther 
additional  expense  in  the  use  of  the  hammer.  In  heating  the  ingots 
care  has  to  be  taken  that  the  heat  is  not  forced  so  as  to  bum  the  steel, 
aiid  ample  time  must  be  given  for  it  to  "  soak.''  Practically  about  four 
heats  are  obtained  in  twelve  hours,  where  with  iron  seven  or  eight  could 
be  got^  When  the  ingots  are  rolled  from  the  cast  size  it  is  usual  to 
provide  larger  furnaces  and  a  greater  number  for  the  first  heat  than  for 
the  second,  as  the  fewer  and  smaller  ones  will  work  oflf  the  same  number 
of  ingots,  on  account  of  the  shorter  time  necessary  to  bring  them  to  the 
required  heat.  At  the  Dowlais  works,  for  example,  there  are  seven  fur- 
naces holding  seven  ingots  each  for  the  first  heat,  and  but  four  holding 
four  apiece  for  the  supplementary  heating. 

The  usual  size  of  rolls  for  steel  rails  of  the  English  (80  lbs  i)er  yard) 
or  other  pattern  is  from  22  inches  to  24  inches  diameter.  In  some  cases, 
however,  smaller  sizes  are  in  use,  as  at  Crewe,  and  at  the  Mersey  iron 
and  steel  works,  at  the  latter  of  which  only  an  18-inch  train  is  employed. 
Tliese,  however,  are  trains  which  were  originally  intended  for  rolling 
iron  rails,  and  have  been  compelled  to  do  service  for  steel. 
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Thp  Hpeeii  with  rollst  of  the  first  mentioned  sizes  varies  froiu  sixty  to 
flirty  revoliitions  per  minut*' ;  the  former  extreme,  however,  seems  prpfer- 
ftble.  The  drafts  on  the  rolls  are  made  stjmewbat  liRhtpr  and  more 
nutueroiis  than  for  in)n — ssiy  two  more  grooves  for  liaiuhiut;. 

At  several  works  n-vei-sing  rolliii;;  mills  have  been  erected,  to  avoid 
the  necessity  of  lifting  the  ingots  in  returning,  and  also  to  save  time  by 
operatiDg  on  the  ingot  when  moving  in  either  direetion.  Tlie  a»ual  plan 
has  been  to  effect  the  reveraiug  by  engaging  by  means  of  a  eluti^h  gears 
running  in  opiM>site  directions.  This  necessarily  brings  a  severe  shock 
on  all  the  ma<'hinery,  especially  at  high  si>eeds,  and  in  stime  cases  where 
the  arrangement  has  been  introduced  it  is  not  used,  the  null  always 
running  in  one  direction,  mid  the  rolling  being  carried  on  in  the  usual 
way.  Mr.  liatnsbottom  has  constructed  and  patented  a  re\'ersing  mill, 
whidi  he  uses  for  rolling  Uaiomotive  trame  platett,  at  ('rewe,  which  is 
free  from  this  objection.  He  driven  his  rolls  by  a  jMiir  of  eugiuea, 
resembling  a  set  of  locomotive  engines  in  most  of  theii'  details,  and 
without  any  fly-wheel.  These  work  at  a  high  speeil,  and  are  geared  to 
the  rolls  in  such  a  manner  as  to  reduce  the  siK'cd  to  the  required  amoiini. 
The  link  motion  is  thniwn  up  or  down  in  reversing  by  a  hydranlic  pistiiu, 
easily  set  in  motion  by  the  Attendant,  and  by  these  means  the  engines 
can  be  reversed  seventy  times  ]>er  minute  and  entirely  without  shuck. 
This  principle  for  revei-sing  would  appciir  much  preferable  to  the  lu*  ol 
a  clutch.  The  employment  of  a  fly-whwl  is  not  found  necessary,  «»  til* 
euginen,  in  virtue  of  their  high  sjwed,  contain  iK)wer  siitHeient  to  over 
come  any  obstiicles  within  the  limits  of  safety  to  the  rolls,  beyowt  which 
it  is  1>etter  that  they  shoittd  stoi*.  Mr.  KajnslN>ttom  has  adopted  in  iJiis 
set  of  rolls  a  thorough  application  of  hyrlraiilie  powei'  for  all  the  oiwra- 
tions  of  maui])utation,  and  has  thereby  obtained  great  facility  of  work- 
ing an4l  economy  of  labor.  Instewl  of  the  reversing  principle,  a  steam 
or  hydraulic  lifting  gear  is  used  ut  some  works  for  raising  the  ingtit  tn 
the  level  of  the  top  of  the  upi>er  roll,  and  by  mioiy  tliis  is  lut-ferre*!  to 
reversiug. 

The  Siemens  furnace  is  coming  exttmsively  into  iisi-  in  sU*el  works  for 
heating  ingoti^  At  present  they  are  in  o)>erHtiou  at  Cn^iwe,  Boltou, 
Barrow,  the  Merw-y  works,  and  some  otht-r  pliu^es.  They  n-quiro  a  cer- 
tain amount  of  cure  in  their  uuiuagt^meut^  but  yield  very  satisfactor}' 
results  in  their  working.  They  are  expensive  in  Ui«t  cost,  bnt  in  ilis- 
trictA  where  coal  slack  is  abundant  they  are  exct^tt^lingly  economical  in 
respect  of  AieJ,  since  they  allow  of  the  use  ol  this  cheap  umterial  jtiateui] 
ofbt^tteraud  more  expensive  coal.  Hut  even  where  giHHl  coal  must  be 
employed  in  tiie  gas  prodiiiters,  liie  iitiliuilion  of  all  the  hi-at  pn>duiw^ 
by  combustion  renders  the  saving  of  fuel  ver^'  considerable  as  cutu|uu«(l 
with  the  onlinar>'  rBverberat«»rj-  funiae*.  For  steel  an  excessively  high 
b^ni|M>rature,  such  as  is  re(|uin.>d  for  some  oiM>rations,  and  which  alone 
thtt  SleiiietiH  regencmtors  are  able  to  give,  is  not  ne^^ewurj',  and  where 
much  st4'nm  [lower  is  requin-d  it  may  be  quite  as  ivononiicul  lo  employ 
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the  waste  heat  from  the  furnaces  for  heating  the  boilers  as  to  pass  it 

through  regenerators  for  the  purpose  of  heating  the  incoming  gases  for 

the  furnaces  themselves.    In  such  a  case  as  much  and  more  expensive 

fuel  might  be  required  for  generating  steam  under  independent  boilers 
as  would  be  saved  at  the  furnaces  by  the  use  of  the  regenerators.    In 

this  connection  may  be  noticed  a  plan  that  has  been  adopted  at  the  Bol- 
ton works  with  good  results,  viz:  the  heating  of  boilers  by  gas  drawn 
directly  from  the  gas  producers.  This,  of  course,  gives  the  same 
economy  in  respect  of  the  use  of  slack  as  already  referred  to.  Where 
sufficient  steam  is  already  obtained  or  is  not  required  at  all,  the  regenera- 
tive furnaces  are  of  undoubted  advantage.  Mr.  Webb,  at  Bolton,  states 
that  it  is  still  an  open  question  with  him  whether  it  is  preferable  to  heat 
his  boilers,  as  already  mentioned,  by  gas,  or  to  place  them  over  friruaces 
fired  in  the  ordinary. way  with  coal. 

The  sawing,  straightening,  and  punching  of  rails  are  conducted  in 
general  as  in  America,  with  the  exception  that  a  single  saw,  or  a  pair 
side  by  side,  instead  of  two  separated  by  the  length  of  the  rail,  is  used. 
The  length  of  the  rail  is  regulated  by  stops  on  the  carriage,  one  end 
being  sawed  off  and  the  rail  then  passed  along  on  the  friction-rollers  in 
the  carriage  till  it  reaches  the  stop,  when  the  other  end  is  cut  off.  The 
use  of  a  single  saw,  it  is  claimed,  enables  the  cut  to  be  made  at  the  most 
suitable  point,  as  indicated  by  the  appearance  of  the  end,  and  also  gives 
lO^ater  facility  in  varying  the  length  of  the  rail  as  required  for  different 
orders.  At  Barrow,  the  rollers  in  the  saw  carnage  are  driven  by  friction 
j^earing  fi^m  the  saw  engine,  so  that  the  rail  is  passed  along  automati- 
cally; the  carriage  is  also  drawn  up  to  the  saw  by  a  number  of  racks  and 
pinions  at  intervals,  along  its  length  driven  in  a  similar  manner. 

At  some  works  severe  tests  are  adopted  for  ascertaining  the  quality 
of  rails,  and  until  more  accurate  knowledge  of  the  nature  of  the  Besse- 
mer ingots  is  obtained  some  such  tests  would  api)ear  to  be  verj'  necessary. 
The  usual  method  of  procedure  is  to  plaee  a  rail  from  each  lot  made  from 
one  mixing  of  metal  on  suppoits  three  feet  apart,  and  let  faH'upon  it 
midway  between  them  a  weight  of  one  ton  from  heights  varying  from  10 
to  30  feet,  and  observing  the  deflection  produced.  It  is  considered  that 
good  rails  should  not  break  under  this  test,  though  they  may  bend  con- 
siderably where  great  height  of  fall  is  employed. 

The  use  of  steel-headed  rails  is  a  point  of  great  importance,  but  one  on 
which  at  present  little  that  is  conclusive  can  be  said.  They  have  been' 
made  to  a  considerable  extent  at  the  Crewe  works  of  the  London  and 
*  Northwestern  Eailway  Company  for  use  on  that  line,  and  Mr.  Webb 
(formerly  of  Crewe)  has  patents  for  forms  and  materials  of  piles  for  their 
production.  One  of  the  "points  which  Mr.  Webb  claims  is  interi)08ing  a 
layer  of  puddle  bar  between  the  steel  face  and  the  fibrous  iron,  for  the 
purpose  of  making  a  more  gradual  transition  between  the  crj^stalline  and 
fibrous  metals,  and  thereby  securing  a  more  i)erfect  union  in  the  succes- 
sive layers.    The  same  thing  has  been  done  for  many  years  in  the  United 


I 


72  PARIS   iraiVRRSAL  EXPOSITION. 

Stat<'s.  Ill  the  Exposition  siiecimeiiH  of  8t<!el -headed  raits  of  French 
mautit'sictiire  are  shown,  whi<-h  have  l)een  stniek  on  tlie  top  of  the  head 
with  a  Kteam  liammer,  cra<-king  vertieally  through  both  step]  and  iron, 
and  buekling  up  tlie  web  without  any  appeai-ance  of  se|>Hi-atioii  between 
the  Ht^I  faee  and  the  iron  beneath  it.  Althongh  the  R[>eciuien  gives  no 
evidence  of  being  a  selected  one,  (the  line  of  the  weld  being  plainly 
marked  on  the  external  snrfaee,)  yet  it  is  clear  that  no  such  test  ean 
decide  » (|iiestioii  wliieh  can  i-eally  oidy  be  properly  solved  by  exi>erience 
nnder  the  coiulitiotis  of  regular  working.  A  sudden  blow  may  be  iniioni' 
petent  to  produce  effeets  which  may  follow  pntlonged  and  irregiUar 
hammering  mider  the  wheels  of  railway  trains.  While,  therefore,  steei- 
headeil  rails  cannot  be  prononnced  an  absolute  success,  thcni  is  every 
reason  for  prosecuting  the  experiment,  and  reasonable  grounds  for  antici- 
pating a  perfectly  successful  result.' 

As  the  production  of  rails  is  at  present  the  largest  branch  of  the  Besse- 
iner  steel  manufacture,  the  disposition  to  be  made  of  the  croi>  ends 
becomes  a  (juestion  of  inmiediate  imiMirtiince,  and  that  to  1h^  made  of  the 
worn-out  rails  one  of  tiitnre  moment.  As  the  metal,  when  it  contains 
any  material  proimrtion  of  carlxju,  ia  imreliable  when  welded,  it  is  not 
so  easy  to  dt^ide  to  what  nse  the  large  amount  of  ends  sawed  off  fitim 
the  ntils  fihall  be  put.  At  present  it  must  be  admitti'd  they  are  rather 
a  <lrug  in  the  maiket,  When  an  iron  that  works  hot  in  the  converter  is 
used,  a  certain  (jnantity  of  these  ends  may  be  remelted  in  the  vessd 
(vithoiit  ii\jiu^'  t4>  the  steel.  About  foiu-  hundred  weight  per  charge  of 
five  tons  is  considered  admissible  at  the  Dowlais  works,  the  scrap  being 
fii-st  he^iti^^I  t«  a  red  heat  in  a  furuai^e  placed  near  the  vessel,  and  thrown 
into  the  latter  before  running  in  the  molten  iron.  It  is  difficult,  however, 
to  dispose  of  the  whole  amount  in  this  way.  As  large  a  portion  as  pos- 
sible is  sold  tu  the  Sheffield  crucible  »tw]  makers,  who  remelt.  them,  and 
sell  them  at  a  greatly  advanced  price.  At  some  works,  again,  they  »K 
rolled  ijito  small  plates,  and  in  this  fonn  they  nmy  be  used  for  the  maun- 
fttctiire  of  plough  shares  and  other  kindred  objects;  or  in  s<»me  chws 
they  may  be  rolled  and  drawn  into  telegraph  wire;  it  would  be  impoMn- 
Me,  however,  to  make  fine  sizes  of  wire  fVum  them.  If  the  difficulty  of 
dis|>0King  of  the  steel  scnip  is  ta  continue,  it  forms  another  argument 
in  favor  of  st^t^'l-heoiled  nvits,  since  these,  when  worn  out^  would  contain 
,  but  little  ste«'I  and  could  t>e  readily  piletl  luid  rerolled,  the  pile  being  w 
armngeil  as  t<»  bring  the  stwl  in  the  least  vital  part*  of  the  rail  in  nu» 
it*  presence  should  lead  to  any  unsoundness  of  the  welding.  It  would  ■ 
apjiear,  however,  that  an  atlecpiate  market  for  old  rails  could  be  formed 
by  renilling  them  into  the  form  of  bars  for  machinery  and  other  pur- 
poses, for  which,  by  n'asoii  of  their  su]H^rior  strength,  they  shouhl  ht 
more  vidimble  than  wrought  iron. 


'  Kxinrimcnl*  mad*  In  lb«  Unilrd  8latM,  ttter  n  trial  of  two  yimtm,  U»i*  dra 
tliat  a  prt'tetij  >auDd  wpU  of  the  alral  to  the  Iron  can  be  wvuteiJ  iu  Ittc  henJ  oT  ibe  nil. 
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MANUFACTURE  OF  TIRES. 

Next  iu  importance  to  the  mannfactore  of  ste«l  rails  is  that  of  tires  for 
locomotive  and  railway  carriage  wheels.  Four  years  ago  it  was  attempted 
to  weld  these  ap,  as  in  the  case  of  iron  from  straight  bars,  but  the  unre- 
liability of  all  tires  so  made  was  soon  apparent,  and  the  attention  of 
nismulactiirers  was  directed  to  discovering  some  practicable  means  of 
prodacing  them  without  welds.'  With  the  exception  of  the  form  of  the 
ingot  cast  for  the  purpose,  the  mode  of  manufiacture  adopted  at  all  the 
English  works  has  attained  a  remarkable  degree  of  uniformit3\  Mr. 
Ramsbottom  casts  his  tire  ingots  in  the  form  of  a  truncated  cone,  a 
iLsnal  size  being  two  feet  diameter  at  the  bottom,  six  inches  diameter  at 
the  top,  and  thirty  inches  height.  This  he  hammers  on  its  ends  and 
sides  tiU  it  assumes  the  shape  of  an  ordinar^^  flat  cheese,  vrith  a  thick- 
ness of  about  twelve  inches.  Another  heat  is  then  taken  on  it,  and  it  is 
then  placed  under  a  steam  hammer  furnished  with  a  pointed  conical  tool, 
and  by  successive  blows  with  this  on  both  sides  a  hole  is  forced  through 
the  centre  of  the  disk,  and  this  again  expanded  as  the  hammering  pro- 
ceeds, tni  the  upper  part  of  the  tool,  which  is  flat,  comes  down  upon  the 
tire  and  consolidates  the  metal  by  reducing  its  thickness.  A  third  heat 
is  thcQ  taken,  and  the  ring  so  fonned  is  placed  over  a  stout  beck  pro- 
jecting from  the  inclined  side  of  an  anvil,  which  maintains  the  ring  in 
such  a  position  as  to  give  a  suitable  bevel  to  the  outer  face  when  struck 
bv  the  hammer,  while  at  the  same  time  its  diameter  is  considerably  in- 
creased  by  the  operation.  After  this  third  hammering  it  is  ready  for 
the  rolls,  and  a  fourth  and  last  heat  is  taken  for  that  purpose.  Mr.  Rams- 
bottom holds  a  patent  for  the  method  of  punching  the  tire  blocks  by  a 
shaq>-pointed  conical  tool  without  the  removal  of  any  of  the  metal. 
The  form  of  I'olling  mill  employed  by  Mr.  Eamsbottom  is  exceedingly 
complicated,  and  is  the  only  one  of  its  kind,  as  far  as  the  writer  is  aware, 
which  is  in  use  in  England,  unless  it  be  at  the  works  of  the  patentee, 
Mr.  Jackson,  at  Manchester. 

At  Mr.  Allen's  works,  Sheffield,  (H.  Bessemer  &  Co.,)  the  cheese-shaped 
blocks  are  produced  from  an  ingot  of  the  ordinary  square  form,  this 
being  cast  sufficiently  large  to  form  a  number  of  tires,  say  foiu*,  and  then 
hammered  round  and  cut  up  into  sections,  each  of  a  weight  suitable  for 
one  tire.  The  central  hole  is  punched  by  flat-ended  punches  about  eight 
inches  in  diameter  at  the  lower  end,  and  i)erhaps  nine  inches  above, 
driven  in  from  both  sides  successively,  and  knocking  out  a  circular  disk 
about  two  inches  thick  as  scrap.  The  blocks  use<l  with  this  process  are 
of  less  thickness,  say  seven  inches.  The  hole  so  formed  is  slightly  en- 
larged by  forcing  the  ring  down  over  a  truncated  conical  block  which  is 
placed  on  the  anvil  for  the  purpose,  and  subsequently  another  heat  is 
taken,  and  the  hammering  continued  on  the  inclined  back  of  an  anvil, 
a8  already  described.  The  weight  of  the  block  can  be  accurately  ad- 
justed by  varying  the  thickness  at  the  time  of  punching  out  the  central 
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disk,  h.v  wliicli  meaiiM  tlit'  atnuiiiit  of  iiietfl]  removed  will  be  efieutod. 
Another  plan  adupted  by  Mr.  Allen  is  to  cast  annular  in^'ottt,  soiaetiines 
a  nitiuher,  nuo  above  tbv  otlivr,  fvd  from  one  jnit*.  Tln-st-  ai-c  crant  with 
vunsiderable  deptli,  »u  an  t»  uUuw  of  sulHi-ient  bamnivring  tu  thorouKlily 
«oii8olid«t4'  the  metHi,  and  the  w.-ight  is  re^culattnl  by  thenize  of  tbec«n- 
tral  con;  employed.  For  loUin;;  ibe  liren  fi-om  the  haminen-il  rinpi  \w 
employs  the  tii-euitll  CDiiHtniitcd  In  Mi'ssrs.  Galloway  &  Sons,  of  Mail- 
vbest«r,  which  is  tbe  sii|ipli'.st  om-  in  use,  and  jfives  results  probably  not 
at  all  inferior  to  those  of  other  more  con i plicated  foruiH.  It  is  the  oite 
most  gejierally  adopted  in  Eag)un<l.  Tlie  only  other  variation  in  tlie 
tirehmaking  procesH  is,  that  at  some  works,  for  the  purpose  of  avoidiitfC 
tbe  severe  one-sided  strain  brought  upon  the  Immnier  l»y  Uie  iis<>  of  tlie 
inclined  Ink-Ic  for  bevelling  the  rings,  the  ring  is  plaeMl  on  a  Htout  man- 
ilrel  Hiip}H>rted  on  a  bifurcated  an^'il,  and  the  uee^ssary  bevel  is  given  by  a 
tool  of  tbe  |)n>]>er  t*ba|>e  with  whieb  tbe  bammer  is  fumii^hed.  In  Gal- 
loway's and  most  otlier  tire-njlling  miiehines  the  roll  spindles  are  placed 
vertieally  4trid  extend  t«  a  eonsiderable  distance  below  tliebon;i!oiitalbed 
of  the  machine.  Tlie  rolls  themselves  are  situated  just  almve  the  8U^ 
faee  of  the  httter,  with  no  Waring  almve  tbem,  tbe  npindles  U-ing  long 
and  Ktiff  enough  to  resist  all  tbe  strain  coming  uih>u  them.  Tbe  tiro  is 
thnB  readily  dropjied  over  the  endaoftJierollsand  removed  when  finished, 
its  diameter  in  determined  by  a  simple  sliding  gauge,  nieaHuring  ftvm 
tlie  centre  of  the  lut^nial  i-oll  Ut  the  inner  face  of  the  tire  at  its  great<^ 
distance  from  the  foniier.  Bessemer  steel  tires  by  the  above  pnK-«««e« 
are  now  maile  in  great  nninbers  and  give  gooil  satisfaction  in  use.  There 
are  some  who  still  prt^fer  the  cmcible  steel  for  this  pur|J08c,  but  Uw 
difference  in  cost  is  so  largely  in  favor  of  tbe  Itessemer  metal  tliat  it  is 
probable  the  fonuer  will  eventually  ecase  to  lie  mmle. 

MANUFArTl'UK  OF   BF.RBUltfm   PLATES. 

The  ajiplication  of  the  Bessemer  prtn-ess  to  the  prmluction  of  plate* 
either  fm-  Ijoilers  or  for  ships,  girders,  &e,,  is  one  of  the  most  iinportiuit 
that  could  W  innile.  Nevertheless  the  amount  of  metAl  used  for  this 
|>iir]Hi«e  in  England  fulls  much  lielow  that  eniph>yed  for  other  purpocKC 
This  is  due  t<i  a  certain  iimouiit  of  distnisl  of  steel  jtlates,  doubt  as  to 
itx  n-liability  under  varying  strtiins of  tension  and  eompression,  itit  e^w- 
bility  of  iM'ing  pnnebeil  and  sheared  without  iiijury  to  itM^lf,  and  nf  ita 
uelion  uniler  the  inflnenet'  of  beat  ami  wat4-r  ivs  in  the  fire-box  of  a  btriler. 
In  other  countrieH,  as  ft»r  example  Austria,  as  will  lie  shown  when  we 
come  u>  sjieak  of  the  manufacture  as  earrit^  on  in  that  coiuitr>-.  this  lia« 
not  lieiMi  tbe  caw,  and  large  (|iiantities  of  plates  have  Im>«>u  prixlafwl 
and  snccessfnDy  applied  to  a  variety  of  uses. 

The  Mfin-t  of  the  distnist  in  reganl  to  Bessc-mer  platesin  England  i« 
that  in  nearly  all  ease*  the  (s-rcenliige  of  ciu-bon  contained  in  the  metal 
has  iMf  n  too  hirgi-.  Tlie  spiegeleiM-n  ntted  in  Kngland  is  not  partieiilarly 
rich  in  mungiinesc — M'hiom  exceeding  nine  [mt  cent,  of  that  element. 


IRON   AND    STEEL.  75 

while  it  generally  contains  from  four  to  four  and  a  half  per  cent,  of  car- 
bon. It  is  difficult,  therefore,  with  such  materials  to  deoxygenate  the 
metal  sufficiently  without  introducing  also  a  considerable  percentage  of 
carbon.  About  0.4  per  cent,  of  the  latter  is  as  large  an  amount  as  is 
proper  for  plates  which  are  to  resist  severe  strains,  and  though  a  greater 
proi>ortion  adds. materially  to  the  tensile  strength  of  the  metal  ^iien 
measured  simply  by  a  direct  pull,  it  renders  it  also  much  harder  and 
more  liable. to  crack  under  the  treatment  to  which  it  is  exposed  in  the 
ordinary  methods  of  construction.  The  difficulty  in  the  way  of  pro- 
ducing good  soft  plates  for  boilers  or  other  uses  appeared  at  one  time  to 
have  been  satisfactorily  overcome  by  the  substitution  of  ferro-manganese 
in  the  place  of  the  ordinary  spiegeleisen.  The  manufacture  of  this  sub- 
stance was  commenced  by  a  firm  in  Glasgow  as  a  branch  of  another 
business  in  which  they  were  engaged,  and  plates  made  with  it  as  a  de- 
oxygenator  gave  most  excellent  results.  Unfortunately,  however,  the 
firm  who  had  undertaken  the  manufacture  shortly  afterward  became 
insolvent,  and  the  patentee  of  the  process  has  not  as  yet  re-established 
the  manufacture  (which  requires  a  considerable  expenditure  for  suitable 
furnaces)  elsewhere  in  England.  Had  the  use  of  this  substance  con- 
tinued for  a  longer  time,  so  as  to  make  the  excellence  of  the  steel  pro- 
duced with  it  folly  appreciated  by  the  public,  there  would  have  been  a 
demand  for  plates  urgent  enough  to  have  immediately  secured  the  re- 
establishment  of  the  manufacture ;  but  in  the  present  state  of  feeling  it 
may  not  be  so  easy  to  induce  the  necessary  primary  outlay,  especially  as 
a  certain  amount  of  ill  feeling  is  said  to  exist  between  the  o\niers  of  the 
ferro-manganese  patent  and  the  Bessemer  interest.  The  percentage  of 
manganese  contained  in  the  alloy  produced  by  the  process  referred  to 
varied  from  15  to  25.  Another  kind  of  ferro-manganese,  containing  a 
much  larger  x>ercentage  and  produced  in  Germany  by  a  diff'erent  process, 
also  the  subject  of  a  patent,  has  been  offered  in  the  English  market,  but 
at  such  an  exorbitant  price  that  nobody  has  ventured  to  buy  it.  Still, 
notwithstanding  the  absence  of  ferro-manganese,  good  soft  i)late8  are 
produced  at  some  works,  especially  those  at  Bolton.  Messrs.  Charles 
Cammell  &  Co.  also  make  a  large  number  of  plates  of  good  quality. 
The  following  tests,  which  they  guarantee  all  their  plates  to  stand,  are 
interesting. 

Tensile  strain  per  square  inch,  33  tons. 

Forge  test,  (hot.) — All  plates  one  inch  thick  and  under  to  bond  hot 
without  fracture  to  an  angle  of  ISO^,  both  lengthways  of  the  grain  and 
across. 

Forge  testy  (cold.) — All  plates  will  admit  of  bending  cold  without  frac- 
ture as  follows : 
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Proliably  the  Niiicgelctseu  used  for  tliis  piirpoM*  is  selet'ttnl  witli  esix>cial 
varv  mill  tuii.v  i-outiiiti  an  inueli  as  I'leven  jht  cent,  of  mangaiiene  without 
an  iiiereaHwl  i»rii|)oi-tioii  of  carbon.  Ky  n  prop<>r  system  of  testing  the 
ingots,  as  deseribed  uliove,  there  should  be  and  is  no  diffleiilty  in  aBCCT- 
lAiniiig  Just  what  jtereeiitagc  of  uarlion  is  eontaiiied  in  tlie  metal,  aprl  ao 
HcU'i'ting  ingots  that  are  suitable  for  tliie  puri>o*w.  With  the  sit|>erior 
fraiiklinite  that  we  {xiSHexs,  t^igi'tlier  with  the  purer  irons,  ttiere  U, 
appitii'ntly,  no  n>aHon  why  wp  shoidd  not  prodiiee  most  exeelleut  plittea 
in  hirge  ipiantJtieK,  as  is  already  done  in  Anstria. 

TIic  111  mill  tWliU'e  of  Hxles  is  eairied  on  to  a  eonsiderable  extent,  both 
for  1o<'oiiiotivcK  and  railway  earriages.  Loeoinotive  emuk  stiiilts  are  ttow 
more  fW-tiuently  mode  of  this  material  than  any  other,  and  with  a  flir 
greater  exemption  from  Vireakages.  These  are  usually  forge*!  from  lurge 
reelimgidar  ingots,  and  twisted  to  the  progMT  angle  as  in  tlie  ctise  uf  iron. 
To  liring  these  large  masses  down  jiroiKTly  with  eeonoiny  reipiires  very 
heavy  liammers,  and  to  meet  this  want  Mr.  I{jiuii«lH>tt4>in  has  erected  to 
Cpi'we  a  thirty-ton  hauinier,  on  his  jiatent  duplex  prinei|)1e.  In  <irder  of 
dis|H>nHe  with  the  i>ostly  foundations  neeessary  to  sustain  the  impact  At 
the  falling  tuji  in  large  hammers,  Mr.  Hamsbottom  destgn<Hl  alH>ut  Ave 
years  since  a  hammer  in  which  the  blow  should  1k>  slriiek  1>,t'  two  lienvy 
maswH  mountt^il  on  whet'ls,  and  moving  horiMinlally  in  opfsisit*'  diree- 
itoiiM,  so  timt  their  monientnm  Hltonld  1h- auTiihlhititl  tii  striking  the  ingot 
jdaecMl  lK>twefU  them,     in  the  tii*»t  of  tiiesehiimriicn<.in  which  the  weight 
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of  each  tup  was  ten  tons,  the  cylinder  was  placed  vertically  in  a  pit 
beneath  the  hammer  and  the  piston,  connected  by  inclined  links  to  each 
tup,  so  as  to  communicate  motion  to  them  on  the  rails.  The  ingot  was 
supported  on  a  suitable  table,  or  between  a  pair  of  stout  centres,  which 
again  rested  on  a  platform  capable  of  being  rocked  slightly  to  maintain 
the  ingot  always  exactly  in  the  centre  of  the  motion  of  the  tups.  A 
number  of  these  hammers  are  at  present  in  use,  and  though  they  con- 
stitute the  first  development  of  a  new  idea,  they  do  their  work  tolerably 
well,  though  they  need  a  greater  amount  of  care  than,  an  ordinary  ham- 
mer. In  the  thirt>'-t(m  hanmier  which  has  been  more  recently  bmlt,  the 
design  has  been  somewhat  modified,  and  greater  simplicity  obtained. 
In  this  the  steam  cylinders  are  horizontal,  and  placed  directly  behind 
each  tup,  the  piston  rods  being  secured  to  the  latter  by  an  elastic  pack- 
ing, so  as  to  relieve  the  piston  from  the  shock  of  the  blow.  To  control 
the  motion  of  the  two  tups,  so  that  they  shall  always  meet  at  the  same 
point,  a  five-threaded  screw  with  a  diameter  of  six  inches  and  a  nine-inch 
pitch,  or  once  and  a  half  its  diameter,  is  placed  beneath  them,  the  thread 
being  cut  left-handed  at  one  end,  and  right-handed  at  the  other.  A  nut 
secured  to  the  bottom  of  each  tup  works  on  the  portion  of  the  screw 
beneath  it^  and  as  the  screw  revolves  in  its  bearings  each  tup  advances 
by  the  same  amount.  This  arrangement  is  found  to  work  with  but  little 
friction,  and  is  not  liable  to  derangement.  The  valve  gear  is  made  to  be 
worked  by  hand  in  the  ordinary  way.  The  size  of  the  cylinders  and 
pressure  of  steam  are  so  proi)ortioned  as  to  make  the  pressure  on  e^Kih 
tnp  die  same  as  its  weight,  and  the  blow  struck  by  this  hammer  is 
tii^^fore  the  same  as  would  be  given  by  one  of  the  tups  Mling  by 
gravity  through  a  distance  equal  to  the  combined  stroke  of  the  two  tups, 
or  seven  feet.  These  hammers  have  been  constructed  by  Messrs.  Th waites 
&  Carbutt,  of  Bradford,  who  have  had  great  exi)erience  in  this  line  of 
business,  having  perhaps  supplied  more  hammers  to  the  steel-makers 
than  any  other  firm.  With  the  heavy  hammers  just  described,  the  large 
ingots  for  crank  axles  are  brought  down  to  the  required  size  and  shape 
in  a  very  short  time.  At  Crewe  it  is  usual  to  put  two  of  these  ingots 
into  the  Siemens  furnaces  in  the  evening,  and  allow  them  to  heat  slowly 
during  the  night,  but  one  man  being  required  to  be  in  attendance,  and 
then  to  work  them  off  under  the  hammer  in  the  morning  before  breakfast. 
In  sawing  off  the  ends  of  his  finished  axle  forgings,  Mr.  Ramsbottom 
employs  a  saw  seven  feet  six  inches  in  diameter,  nmning  at  about  nine 
hnndred  revolutions  x)er  minute,  or  a  8i>eed  on  the  edge  of  foiu*  miles  i)er 
minute.  The  cheeks  are  also  sawed  out  preparatory  to  turning  the  craiik 
wrists. 

In  concluding  the  account  of  the  Bessemer  manufacture,  as  at  present 
conducted  in  England,  we  may  observe  that  while  the  amount  produced 
is  £ar  in  excess  of  that  to  be  found  elsewhere,  yet  from  the  close  compe- 
tition between  the  different  makers  tending  to  favor  the  use  of  the 
cheapest  materials,  and  from  the  naturally  rather  inferior  charac-t^Y  \51l 
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the  native  iroii  employ«*ii,  tbc  quality  of  the  mptiU  is  not  equal  to  that 
j)nHhiee<l  in  t-ountries  using  better  mRteiials.  Aet«niiuEly  the  usen  to 
which  it  has  been  ebiefly  devoted  buve  been  rails,  tire»,  unci  axl^R, 
tAi;ether  with  a  certaiu  amount  of  plates.  Notwithatunding  this  there 
have  Iweti  jinxlueexl,  when  projier  siibstanreH  have  l>pen  employed, 
siwcimenN  of  tlie  metal  whieh  seiemed  able  to  undergo  almost  aoiy  t«at 
ttiat  could  be  devised.  It  has  lie^n  spun  into  omanieDtal  vessels  of  shapes 
such  as  would  bring  the  most  severe  strain  on  the  metal  without  exhibits 
ing  any  sign  of  cracking,  or  bent  into  the  most  crucial  shapes,  with  equal 
evidence  of  its  toughness.  We  shall  see  on  examining  the  product  of 
other  c<nintries  that  such  qualities  in  the  metal  are  not  at  all  exeeptiotiBl, 
but  that  when  steeJ  of  great  hanlness  is  not  intentionally  produced,  iJiey 
always  exist. 

SWEDEN. 
An  examination  of  the  specimens  of  Bes-iemer  steel  fivm  Sweden  in 
the  Exposition  shows  ua  that  the  metal  tliere  pnHlucwi  is  of  a  far  superior 
clianu^ter  to  that  made  in  EnglaiMl,  and  naturally  leads  to  inquiri>-  aa  te 
the  cause  of  the  difference,  and  whether  we  may  hope  to  attain  the  same 
success  in  the  United  States.  First  we  observe  eoils  of  wire  of  iUl  sizes, 
down  to  tlie  very  flnest,  such  as  No.  47,  or  even  smaller.  This  they  faav« 
not  been  able  regidarly  to  pro<lue«  in  England.  In  the  next  place  we 
notice  a  good  ilisptuy  of  fine  cutler}',  and  the  writer  is  informed  by  a  com- 
{letent  authority  that  this  metal  answers  so  well  for  this  purpose  that  it 
is  now  used  almost  to  the  exelusion  of  any  othe>'.  This  statement  is  cor- 
roboi-ated  by  the  fiH^t  that  in  the  miscellaneous  classes  of  the  Swedish 
department,  where  cutler>'  occurs  not  as  an  exhil>i1ion  of  steel,  but  mcirdy 
as  a  display  of  workmanship  by  other  jmrties  in  the  miuie  manner  as  othcf 
artieles  of  merehandise,  cases  of  razors  ai-e  exhibited  with  tliLi  mark  of 
the  kind  of  steel  of  wliich  tliey  are  made  stain]M;d  or  etched  n[>on  tbsm 
ax  nsual,  and  these  aro  all  "Bessemer,"  but  tVom  a  variety  of  ditF«ietit 
works,  viz :  HiiglMi,  Oarlsdal,  Osterby  &  Soderfors.  The  ore  used  in 
Sweden  for  producing  iron  fur  the  Bessemer  process  is  exclusively  tnaff- 
netic,  aixl  of  a  very  pun*  quality.  An  analysis  of  a  mixture  of  those  utwd 
for  the  iron  employed  at  the  Pagcrsta  works  befur«  roasting  gives  tin 
foHoning  oomposition:  I 

Carb.  acid ''tm 

Siliciuin - VlM\ 

Alumina 0.M 

Mme «-% 

Magnesia 4  J3 

Protoxide  of  manganese SJS 

Magnetic  oxide , ...    32.15 

I'enixidcorirtm--   27.40 

IWKVH 

Phusphoriv  a«-id 
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Ail  the  pig  made  from  this  mixture  of  ores  the  exhibitors  state  will 
^ve  a  steel  without  the  use  of  spiegeleisen,  which  is  not  at  all  red  short. 

The  analysis  of  gray  iron  from  the  same  works,  used  for  the  Bessemer 
process,  is  given  as  follows: 

Carbon  combined 1.012 

Graphite 3.527 

Silicium 0.854 

Mangsinese 1.919 

Phosphorus 0.031 

Sulphur 0.010 

•  The  cinder,  produced  at  the  same  time  as  the  gray  iron,  shows  on  analy- 
sis a  composition  of — 

Silica 53.30 

Alumina 3.00 

Lime 21.10 

Magnesia 13.95 

Protoxide  of  manganese 7.85 

Protoxide  of  iron 0.90 

100.10 


The  analysis  of  mottled  pig,  fla  fonte  truiU^)  consisthig  of  two-thirds 
gray  and  one-third  white,  is — 

Carlxm  combined 2.138 

Graphite 2.733 

Silicium 0.641 

Manganese 2.926 

Phwiphorus 0.026 

Sulphur 0.015 

Of  each  of  these  it  is  stated  that  the  steel  produced  without  the  employ- 
ment of  spiegeleisen  is  not  at  all  red  short,  (cassant  d,  chnudj  The  most 
noticeable  feature  in  the  comx)osition  of  these  ii'ons  is  the  large  percentage 
of  manganese  which  they  contain,  together  with  the  extremely  minute 
pn)j>ortion  of  sulphur.  The  latter  quality  is  due  to  the  exclusive  employ- 
ment of  charcoal  in  the  blast  furnaces,  together  with  the  adoption  of  a 
ver>-  liigli  temperature  in  the  roasting  kiln.  These  latter  are  constructed 
On  Westnian's  patent,  and  are  made  very  high  and  heated  by  the  waste 
ga^  dra^ni  from  the  blast  furnaces.  Tlie  heat  is  carried  as  high  as  is 
possible  without  agglomerating  the  materials,  and  by  this  treatment  the 
ore  is  changed  from  a  hard  and  compact  substance  to  a  very  porous  one, 
while  at  the  same  time  it  is  stated  that  any  percentage  of  suli)hur  less 
than  four  per  cent,  is  driven  oflf.  The  blast  furnaces  are  very  small,  being 
generally  but  eight  feet  in  diameter  at  the  boshes  and  about  three  feet 
at  the  hearth,  with  a  height  of  forty  feet.  With  these  ores  prepared  in 
this  manner,  such  a  furnace  wiU  yield  from  seventy  to  eighty  toiv»  ^e;t 
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ww?k.  It  is  thought  by  the  best  inibnueil  engineers  in  Sweden  tbiit  those 
Ihniaceit  shutild  bo  nuule  larger,  and  in  tiitui'e  they  pi'obably  Mill  be  so; 
but  these  dimensions  represent  the  fiiruac-eH  Uiut  umw  exist,  and  with 
whioti  the  iron  in  nNL'  ban  beuu  produi;i'<l. 

In  the  pr(K«s8  of  conversion,  from  motives  of  economj',  a  fixed  form  of 
vessel  is  employed,  instead  of  one  monnted  on  trunnions,  as  in  Knglaud 
Kiid  elsewhere.  Tlie  tnyeres,  abiint  nineteen  in  number,  are  phiced  hori- 
zuDtally  just  above  the  Iwttom  of  the  vessel,  and  are  inclined  a  little  fiian 
a  radial  direction  so  as  to  give  a  rotary  motion  to  the  mass  of  molten  metaL 
All  air  passage  surrounds  the  vessel  nt  the  back  of  the  tuyeres,  with  a 
mo%'able  plate  oppysitf  each  to  allow  aeeess  to  them.  The  upi>er  itnrtinn 
of  the  vessel,  &x)m  tlielineoftbe  top  of  the  blast  passage,  is  made  remova- 
ble, for  lining,  &c.;  the  Iwttoni  of  tlie  vessel  is  slightly  inclined  towards 
the  tuphole,  m  that  the  vbule  of  tlie  metal  and  slag  may  rnn  off.  Tlie 
metal  is  run  in  at  a  siwut  in  the  ui)per  portion  of  the  vessel,  and  tmm  the 
flseil  [wsition  of  the  vessel  it  is  of  course  necessary  to  have  the  blast  oa 
all  tbe  time  that  tbe  metal  is  being  run  in  and  drawn  off,  to  prevent  it« 
flowing  into  the  tuyeres.  This  (wt  mnst  make  it  more  difttcnlt  to  regu- 
late the  exact  amount  of  dei^'arboni station  of  the  metfll,  and  tend  to  render 
the  last  iwrtion  drawn  off  overdoue.  The  removal  of  the  cinder  remain- 
ing in  the  vessel  after  a  blow  is  not  so  easily  aeeompliahed  in  the  fixed 
vessels  as  in  the  revolving  one,  as  onliuarily  used. 

Accom[>anj'Jug  the  analysis  of  ores  and  irons,  given  ulK>ve,  the  Fngemta 
works  exhibit  an  analysis  of  the  slag  from  the  converter,  taken  at  tb* 
cloMe  of  tbe  process,  and  it  shows  the  com]>ositioti  to  be  as  follows: 

Silica 44J0 

Alumiua l&tt 

Lime MB 

Muf^Desitt OvM 

Protoxide  of  mangauese JUM 

Protoxide  of  iron IftiS 

100J8 

The  cat*e  of  s]H'('imens  exhibited  by  thesi'  works  is  the  most  interesting 
by  far  in  theKxiHisition.  it  contains  a  most  extensive  collection  of  piiiceB 
of  various  fortus^  n*ith  which  a  verj'  elaborate  s«-t  of  exi>eriments  hiMJuat 
l>een  made  at  Mr.  I>.  Kirkaldy's  t<'sttng  works  at  Ijondon,  the  result  o( 
which  will  Ih'  found  in  .\pi>endix  D.  The  samples  are  rhuwiDeil  anconl- 
ing  to  the  )H>reeiitnge  of  ciirlxin  which  they  cimtain,  and  have  tteen  baited 
to  show  their  action  tinder  Mlniins  of  tension,  conipn'ssiun,  torsion,  bend- 
ing, ami,  in  tbe  case  of  (dates,  bulging. 

Tlie  amount  of  carbon  contained  in  tlie  steel  varies  thmi  l».I  to  l..Mi>er 
cent.,  though  most  of  tbe  exi>eriments  were  mmle  l>etw)M>n  the  limits  of 
(t,:t  and  i:M  jht  cent.  Tn  addition  to  the  large  ndlection  of  test  pioceA. 
they  exhibit  some  rail  way  carriage  axles  con  twining  0.3  |>er  cent,  of  rarbon, 

!■  hcii/ff  {tent  (ioitble  with  n  nulius  of  curvature  nt  the  bend  of  about  Jl 
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inches ;  a  locomotiTe  axle  containing  0.1  per  cent.,  and  a  tire  having  0.5 
per  cent,  of  carbon.  There  is,  also,  as  already  mentioned,  a  fine  display 
of  cntlery,  razors,  some  beaatifiil  hand  mirrors  containing  1.0  per  cent., 
a  small  drill  containing  1.50  per  cent,  with  a  plate  beside  it  containing 
I.OO  per  cent.,  through  which  it  had  drilled  several  holes ;  a  number  of 
long  turnings  taken  off  in  a  lathe,  showing  remarkably  ttie  absolute  con- 
tinoity  of  the  grain — one  of  0.3  per  cent,  of  carbon  meaHiireH  30  feet  in 
length,  and  is  closely  coiled  with  a  diameter  of  about  ^'^  inch ;  another 
of  0.9  per  cent,  is  27  feet  long  and  slightly  less  in  diameter.  There  are 
also  a  large  nomber  of  flies,  and,  as  previously  mentioiieil,  coils  of  wire 
qf  all  sises,  and  apparently  any  required  length.  A  very  interesting  table 
of  results  was  obtained  from  a  series  of  eleven  small  square  bars  con- 
taining varying  percentages  of  carbon,  aa  follows : 

Strength  of  steel  eontaining  different  amounts  of  carbon. 
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US 

ill 

1 

=  J 
1 

(L33 
O.T0 

1.00 

,2323    is.aa9 

.lasB'  u.eta 
.m     M,Mi) 
.  1568   IB,  (m 

.IB15     19,841 
.H85,17,0lfl 
.  UK     10,  933 

.8338    x,oia 

.15IS  ,80,316 
.H9*!31,TCfl 

K.no 
iM.aou 

131, 4U0 

13=!  4110 

13S,7no 
144,8110 

.0854 

.■am 

.14110 
.1400 

S8.S 

?1.9 

1H.05 
80.80 

190,850 
147, ISO 

130,  MO 
]4i7W 
152.300 

133,60(1 
144. 30D 

155,  ISO 

liO 

The  cost  of  steel  for  the  more  delicate  uses,  such  as  razors,  &c.,  is  verj- 
mnch  less  by  the  Bessemer  process  than  by  the  old  methwl  of  reiiielting 
in  the  crucible.  The  materials  in  ordinary  use  are  sufttcieiitly  pure  to 
give  such  a  steel,  and  tlie  oidy  special  iirecantion  which  has  to  be  ob.served 
in  producing  these  qualities  is  to  add  asutlicientamountof  recarboui/.iiig 
pig  to  give  tlie  required  per  cent,  of  caibou,  and  then  in  the  pitx'ess  of 
tilting  the  bars  to  carefiilly  reject  any  piece  which  may  show  sign  of  flaw, 
at  would  of  course  be  necessary  under  any  cireumstances.  The  total 
production  of  Bessemer  steel  in  Sweden  in  1861  was  3,178  tons ;  thnt  of 
oucible  steel  exceeded  1,500  tons. 

AUSTRIA. 
The  conditions  un4ler  which  Bessemer  metal  is  produced  in  Austiin  nre 
in  many  respects  similar  to  those  existing  in  Sweden.  The  iron  emplnyed 
is  smelted  with  charcoal,  is  nearly  free  from  sulphur  and  phosphorus, 
ad  contains  a  large  percentage  of  manganese.  There  are  differences  in 
the  manner  of  conducting  the  process,  but  these  important  conil\t\o\\% 
6i8 
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insure  the  |irt>diictJOQ  of  a  metal  of  similar  escellCDC^  to  the  SwedisL.  and. 
like  this,  much  superior  to  the  ortliDary  metal  prodiiced  in  Eiiglaiid. 

The  prin(npal  works  in  Aastiia  are  at  Neuberg,  in  the  pn>%-inc(?  of 
Styria,  and  are  carried  on  l>y  the  goveminent.    The  ii'ou  is  obtained  fiiim 
spathic  on-»  smelted  in  two  furnaros  43  feet  high,  and  yiflding  from  100 
to  150  tons  i>er  wwk.    The  iron  produced  i»  found  by  analysis  t«  contain 

was  erecte<l  at  these  works  similar  to  those  used  in  Sweden,  but  this  has 
been  sui>erHede<l  by  a  jmii'  of  three-ton  veBsels  of  the  ordinary  construc- 
tion.    Fixed  or  Swedish  vessels  are,  however,  still  in  use  at  other  Austria^ 
works.    The  metal  is  nin  directly  from  the  blast  furnaces  into  the  con- 
verters.   Very  interesting  tables  are  exhibited  by  these  worlti*,  giviag 
analyses  of  the  iron  and  slag  at  five  peritxls  in  it«  conversion  trom  its 
condition  as  tapi)ed  irom  the  ftmiace  to  its  final  state  as  Bessemer  metal. 

the  relative  rapidity  with  which  the  comiHiuentw  of  the  pig  iron  are 
attacked  by  the  blast,  and  the  permanency  of  some  ingredients,  such  as 
phosphorus  and  copi>er,  during  the  entire  process.    The  results  are  as 
tbUowa:                                                                                                                1 

Analyaei  of  iron  and  alag  during  omverrion  to  tteel.                      1 
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From  each  charge  blown  at  these  works  a  small  test  ingot  is  cast,  and 
this  is  immediately  reheated  and  subjected  to  a  number  of  tests  to  ascer- 
tain the  quality  of  the  steel ;  and  according  to  the  results  of  these  trials, 
all  the  metal  produced  is  divided  into  seven  grades  of  varying  hardness, 
No.  1  being  a  blue  steel,  containing  from  1.12  to  1.58  i)er  cent,  of  carbon ; 
and  No.  7  a  soft  iron,  with  from  0.05  to  0.15  per  cent. 

The  test  employed  consists  in  hammering  the  little  ingot  into  a  bar, 
and  subjecting  it  to  severe  working  on  the  anvil,  in  a  way  which  would 
tend  to  crack  it  if  of  a  red,  short  nature,  or  of  inferior  quality.  It  is  then 
heated  and  plunged  into  water,  and  the  amount  of  hardening  produced 
proved  by  striking  it  with  a  hammer,  and  observing  the  amount  of  flex- 
are  produced.  It  is  then  heated  again  and  bent  over  upon  itself  and 
welded  into  an  eye,  the  welded  portion  being  drawn  out  to  a  small  sec- 
tion and  broken  off.  These  tests  take  but  a  short  time,  and  the  expense 
of  making  them  is  insignificant  in  comparison  with  the  accurate  know- 
ledge thereby  obtained  of  the  nature  of  the  steel  and  the  purposes  for 
which  it  is  suitable.  As  a  rule,  the  steel  produced  at  the  Neuberg  works 
welds  with  great  fsicility,  and,  in  fact,  all  the  tires  produced  here  are 
welded  as  in  the  case  of  iron.  A  table  of  the  tensile  strengths  and  other 
properties  of  steel,  of  the  various  classes  below  No.  2,  is  exhibited,  and 
is  as  follows : 

Tensile  strength  and  other  properties  of  steel. 


Pcreeota^    of    combined 

cvbon. 
Imdl^  strength,  Umt,  per 

•qaara  inch. 

EziMMibaitj 

Hardening 

Welding 


No.  3. 


No.  4. 


0.88  to    1.13 

63.13  to  74.61 

0.05 


With  care 

Very  well,  as  hard 
cait  iteel. 


0.63  to  0.88 

51.65  to  63.13 

0.10  to  0.05 
Very  well . . . 
Very  well . . . 


No.  5. 


0.38  to  0.63 


No.  6. 


0.15  to  0.38 


4ai7  to  51.65    34.43  to  40.17 


0.30  to  0.10 
Very  well  - . . 
Very  well . . . 


0.35  to  0.30 

Feebly 

Very  well . . . 


No.  7. 


0.05  to  0.15 

88.69  to  34.43 

0.30  to  0.35 
Not  at  all. 
Very  well. 


The  softest  grade  is  used  for  wire,  sheet  steel,  &c.,  and  the  higher 
ttombers  for  boiler  plate,  gun  barrels,  axles,  tires,  tools,  and  cutlery, 
according  to  the  hardness  required. 

A  printed  list  gives  the  price  of  the  steel  in  various  forms  delivered  at 
the  works,  which,  reduced  to  gold  dollars,  is  as  follows :  ingots,  $77  50 ; 
bars,  $138;  boiler  plate,  $145  50;  tires,  $155  50.  These  prices  are  little 
above  those  charged  in  England,  where  coal  is  abundant  and  an  inferior 
quality  of  metal  produced. 

PRUSSIA. 

In  other  countries  than  Sweden  and  Austria,  we  find  nothing  that 
pivrients  any  remarkable  feature  not  to  be  found  in  English  x>ractice.  Of 
course,  Krupp  is  far  ahead  of  all  others  in  respect  to  the  size  of  the  m^^^^ 
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tliat  lie  casts.  He  exhibitH  iu  the  Ex^wsition  a  40-toii  (K>,I)()U  kilofrranis) 
iDgot,  iiiteuded  for  a  vrank  sbaft^  wliirh  lie  stat^x  was  cant  train  cruci- 
bles. Hiu  process  of  making;  tires  is  similar  to  thut  in  um  in  EnglaniL 
Ue  first  Diakes  a  bltxitn  about  B  feet  long  aud  i:i  inches  by  lU  inches,  and 
tlicu  cuts  this  up  into  sections  of  the.  required  weiglit.  A  slit  is  cut 
through  the  middle  of  these,  aud  they  are  theu  worked  out  into  an  aoDn- 
lor  form,  and  ait^mards  rolled  on  a  mill  of  a  constractiou  similar  to  ttiOHe 
in  use  in  England,  with  the  exception  that  the  bed,  iusteail  of  being  hori- 
zout^l,  is  vertical,  as  if  one  of  those  miuihines  were  turned  up  on  its  Hlge. 
Two  mills,  one  for  roughing  and  one  for  tiuishiug,  arc  employed.  His 
tire-heating  ftimaces  are  placed  iu  a  pit  at  the  side  of  the  mill,  and  are 
similar  to  the  furnaces  of  a  brass  foundry,  the  tires  being  laid  on  the  Are 
by  a  central  crane. 

FRANCE. 

The  French  also  exhibit  good  si)ecitnena  of  Bessemer  metal,  but,  as 
already  statetl,  there  seems  to  be  no  marked  advance  oil  what  has  l>«en 
aocomplitthcd  iu  England,  aud  it  will  not  be  ncecasary,  therefore,  W 
uotic«  in  detail  the  articles  they  have  brought  forward. 

The  manufacture  has  been  established  at  six  works,  and  the  produc- 
tion, in  ISOti,  was  as  follows: 

Taw. 

Oompajinie  do  Terrenoii-e 1,331 

Cie.  de  ChatiUon,  Commentry K 

Society  dlmphy,  St.  Seurin,  (Jackson's) l^SfiS 

8.  Menans  &  Cie 000 

De  Dietrich  &  Cie 488 

Petm,  (laudet  &  Cie 3^ 

Total lO^TW 

Of  this  product^  ^,687  tons  were  in  the  form  of  miU.  Iu  1863  but  tfaiM 
works  were  iu  o]>envtion,  with  a  total  product  of  1,857  Ions.  At  the 
present  time  the  metal  jirofluced  in  France  by  this  [tnx'esa  iloes  not 
stand  a»  high  in  the  opinion  of  irou-mast«rs  as  puddled  or  other  uteel. 
It  may  l)e  tliat  this  is  due  to  the  nature  of  the  pig  iron  employed,  or  il 
may  hi-  duo  to  a  lack  of  experience  iu  the  mauulktiture  as  conipartMl  with 
other  nations. 

At  the  works  of  Messrs.  Pctin,  Oaudet  &  Co.,  nenr  8t.  Etieunc,  n  pair 
of  six -ton  converters  have  l)eeu  erected,  and  a  single  vessel,  uapabto  at 
prv«ent  of  prtMlucing  a  charge  of  eight  tons,  aud  iu  which  it  is  expected 
to  make  twelve-ton  charges  when  the  lining  iMt-omes  rcdu<-efl  in  thick- 
ness.   This  is  the  largest  Besstemer  apparatus  in  France. 

Submitted  by 

FRKItKUlC  J.  SI..\I>E. 
SrirHliJii-  AnKinliittl  to  ('oiiimittn  Xn.  tt, 

Pabis,  .hitie  15,  1867. 
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APPENDIX  B. 

TABLE  SHOWING  SEVERAL  MARKS  OF  SWEDISH  IRONS. 


Mark. 


S:   B: 


«B) 


ICP 
,RI, 

AD 
fSL 


m 
1 


ER 


m 


^. 


*  la II  * 


® 
@ 


® 


Name  of  worki. 


Hfinwfon 


Olofgfon 


Boberttfori 


Sifvare 


BJork&.. 

Fome..., 

Onusloge 

SoUelte& 


OaltitrOm 


Oide& 


OAhl^A. 


LSgdA. 


Matron 


Norafon 


>^8drfon,  etc. 


Torpthammar 


Wefttan&. 


Ariken. 


Poet  OAoe. 


Annual 
production 
in 


Principal  oret. 


PROTIHCK  OF  NORRBOTTEir. 


PROTIRCK  OP  WKSTKRBOTTKir. 


Umnea.... 


Kordmallng 


Anftaen. 


Umnea... 


1,100 


900 


600 


180 


From  middle  of  Sweden. 


Id. 


Id. 


PROYINCK  OP  WX8TKR  KORRLAlfD. 


Nyland. 


N]rl«&d. 


Sundfyall 


Omsk51diTik 


Njland. 


Snndtwall. 


Id. 


Id. 


Id. 


Id. 


Hemfieand 


Sundswall. 


150 
1,400 

360 
350 

170 
175 
fiOO 
175 

600 

230 
340 
130 


From  Lenaberg,  Norberg. 
and  Utd. 

Id. 


From  Ut5,  Bitpberg,  etc. 


From  Lenaberg,  Norberg 
andUtS. 

From  StochenttrSm,  Ut6, 
etc 


From  Staf. 


From  Roilag. 
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Mark. 


Name  of  worka. 


FofftOiBoe. 


Annaal 

prodoetion 

in  tons. 


Principal  orec. 


® 


oo 


Elfkarlej}.. 

Qimo 

Leaftta  . . . . 
StrSmiberg. 
Sdderfors... 


Wattbolma. 
(ktorhj .... 


OrftngBhammar . 


K 


Hagge.. 
Homdal 
Klocter. . 


PROYINCK  OF  UP8ALA. 


From  Dannemora. 


PROTIRCC  OF  STOCKHOLM. 


Tlerp 

Norrte\)e... 

Ottbammar. 
Stockholm.. 


From  Dannemora. 
Id. 

Id. 
Id. 


PROVINCE  OF  8T0RA  KOPPARBERO. 


Areita 


Qagnef. 


Falun. 


Oagnef 
Mora... 


Oagnef. 


Avesta. 


Oagnef. 


S&ter 


Snedjebacken 

Avesta 

Hedemora.... 


180 

470 

350 

1,100 

770 

650 

860 

1,100 

1,100 

1.400 

510 

940 


From  Hamsart,  SSrskog, 
and  Ojrm&fl. 

From  Vi^jem  and  Skin- 
narftng. 

From  Byberg  and  Or&n- 
gesberg. 

From  Ahl,  etc. 

From  Ahl  and  Harmsarf. 


From  Bispberg  and  L&ng 
vik,  etc. 

From  Orftngeaberg. 
From  OriLiiberg,  etc. 
From  Orlingesberg. 
From  Bispberg,  etc. 
From  'RVAWufSftl^eTt^. 


\ 
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Mark. 


iPSj 


^tM 


mJ:       G  RD 


NaoM  of  worki. 


Kloten  and 


Oraahnlt.. 

SKonAand 
STtftaU.. 
Lanbo.... 


lilm&and 

Nora& 

XindamMt 
BnSk 


LvdTlk*, 


lAat6. 


Mallngibo. 


Norn. 


)Non&  and. 
>  Olofifon . . 


Mjbammar 
SUJiuufon.. 


S^erDsand 

ITbarbo  and 
Wikmanahyttan 
(Cast  ite«l.) 


^ 


B 


0©.?f* 


*    ill     * 


KWttliitBH; 


X 


BagfA. 


Bemtahammar 


BJnrfori . 


EngeUborg. 


Fagenta 


Ferna 


PottOfflee. 


Kfiptaig  or 
Ramiberg . . . . , 

>Falan 

Sme^^ebacken 


)Oagnef. 
5Falan.. 


\ 


Oagnef. 


Sme^l^boeken . 


Mora. 


Wlk 


Hodemora. 


>  8me<!U«boeken . 


Id. 


Mora. 


Annnal 

prodnetion 

In  tona. 


Principal 


} 


oeo 

1,000 
600 


i,soo 

900 

1,600 
S70 
510 


Hedomora. 


'Hedemora. 


S30 

1.600 
380 

S80 
760  i 


From  QrAnfe^bcvf,  Lon- 
berg,  and  Bamiberg. 

From  Yln^em  and  8Ua- 
nartng. 

From  Oftanberg,  Morberg. 


From  Tnna  HAftberg. 

From  Orlaboig. 
From  Soomuyrberg.  9te. 

From  Irlke,  FrAmmond- 
berg,  FinnAa  and  HAka- 
berg. 

From  QrAngetberg,  etc 
From  BIptberg. 


From    GrAngoaberg    and 

Ivike. 
From  86rakog,  etc. 

From  Bbpberg  and  Kor 
berg. 

From  Bispberg  and  Kor- 
berg 


PROVUtCE  OP  WE8TKRA9. 


K6piag. 


Id. 


Norberg. 


Id. 


Id. 


470 


410 


270 


3S0 


1.200 


Kfiplng. 


1,700 


From  QriUberg  and  Ky- 
b«rg. 


From  Norberg. 


Id. 


M. 


Prom  OrAnberg.  Nyb«rg. 
and  GrAngeeberg. 
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|CBRj  (HI)  (m) 


w 


c% 


PBJ 


Ge     GH 

r*a-  (f) 
®   @ 

(rb) 


(w^     ® 


(*•) 


LOT 


Name  of  worki. 


OUIarbo. 


Hallstahammar . 


U8gfort  aad  .Ptevbo. . . 


jSder 


^Karmaaibo,  etc. 


Kolara. 


KimiTiUfl 


SegUngBberg 


SkattnuuuQ 


® 


Skfauukatteberg 


gorahanunar 


SvanA. 


Tr&ngfon 


Uttenberg 


Wettanfon. 


Wiribo. 


Aspa. 


BFC 


Bofora 


Hohr 


Brediij5 


BrefVen 


B&ngnne<\|an . 


FOftOiBee. 


KOping 

Strtmaholm 
Noiberg.... 
Arboga.... 


Kfiping..,. 


K5ping. 


WefterAt. 


Id. 


Enkftpbtg 


KSping. 


Wester&«. 


Id. 


StrSmiholm 


Annual 

prodnctiop 

In  tons. 


Kdping. 


Norberg. 


Westerfta. 


900 


490 


390 


»0 


1,900 


1.800 


940 


430 


900 


680 


1,400 


760 


190 


340 


190 


430 


Principal  ores. 


From  Riddarhytta. 


From  Norberg. 


From  Norberg  aad  Or&n- 
getberg. 


?l:. 


From  Stripa,  ete. 


I#i'-  -.^ 


N«  .   v*- 


From  Ofltanberg,  etc 


From  Norberg. 


From  BillijA  and  Norberg. 


From  Norberg. 


Id. 


From     QriUberg,    Tyak* 
grafva,  etc. 

From  Norberg. 


PROYINCK  OP  5RKBR0. 


AiikerBund 


Carlskoga . 
Lindeiberg 


Nora 


Kilsmo  W.  S.  B 


Nya  Kopparberg 


490 


1,000 

160 
170 

.150 
L40 


From  Nora. 


From  Penberg  and  Nora. 

From  Lomberg,  etc 

From  OiySberg,  Gr5ndal, 
etc. 

From  Nora  and  Lanua. 
From  Lomberg,  ete. 
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Mark. 


:f* 


wc 

® 


ft 


f 


Kerne  of  works. 


DegerfoniO 


Degerfors  N. 


Elflrtorp 


Vff 


>••••.. 


{CD 

Hfl    AH 


w  W  wt 


•  *  •  ■ 

(IE) 

• • 

"sol   @ 

© 

«•  *. 

pv 


a 

I 


Frfttana 

Oemmelbo.... 

FinnAker 

OrGobo 

lUmtbTtta. . . . 

Oarph  jttaD 


Oryn 

Haddebo  6. 

HaddeboK. 
Hammarby. 


Hanelfon . 


I 


Hellefon . 


Lax& 

IVunfon 
Ramiberf 


PostOAee. 


Atorp 


Annnal 

prodoetkni 

In  tons. 


Begeif on  N.  W. 
8.B. 


Nora. 


Arboga  

Bamtberg 
Arboga... 

Id 

Nora 

wfrbro 


a 

s. 

B 

o 


PUsboda  W.  B. 
B. 

Id 


Id. 


Nora 


HaMelfon  N.  W. 
S.B. 

Grytbjttebed... 


Hfigfors Nya  Kopparberg 


LaMina Lax4  W.  8.  B 


Ramabytta Id 


Id.... 
Nora. 


Ramtberg 


Rocketbolm Nora 


Rockhaminiir Arboga 


C^S       Ma 


® 


Sikfon QrjtbyttehcKl . 


Skogabolm <    PilMboda  W.8.R 

I 

8k  jUberg HalUbt^rg  W.  S. 

B. 


Principal  orc«. 


150 
850 

790 
390 
370 
l.OSO 
380 
130 

960 

1,090 

SIO 

390 

1.000 

600 


From  Dalkarkberg  and 
8trib«rg. 

From  Pvreberg,  Dalkarit- 
berg.  8triberg.  A,  Vik*r. 

From  H5gbom. 


^  From     Ramnberg    and 
PerHbjtta. 


From  Pervhytta  and  Mo- 
grafra,  etc 

From  Nora. 
Id. 


Id. 

From     Hagby,     LiTb-rK. 
etc. 

From  Dalkurl«berg.  Stti- 
berg  and  Viker. 


2. 810     From  Loraberg  and  8van- 
vlk,  etc. 


130 


Id. 


430     From  Norn. 


SSO     From  TMlkarUherg.  Stri- 
'      berg,  and  Viker. 

190  '  From  Jerubo4«. 


ISO  j  From  Striata  and  Blanka. 

I 

I 
140  I  Id. 

36*)  ,  From  Kk&rbytta  and  Hoc 
'      bom. 

1.050     Fnim  Ktrlpn.  Mt»Mffn>'fva 
etc. 

150     Frt»m  Finuber^.  etc. 
510     Fn)m  Norn. 
800     Fn»ra  Ni»ni. 


IKON  AND  STEEL. 


^ 

K«l»*fwortu. 

^..... 

AddiuI 
In  tauL 

Prt»olp.l-r^t 

IK      C       SH 

GC      C 

®_ 

® 

Sy.Kopi»rb.rf 
Sfirlt  N.W.S.B 
CirUlwg, 

«70 
700 
360 

Tik.*IC 

berg,  VikFT.  A:  PcnbfrR. 

WUltopl-rB 

w™.— 

AbrhuBmu 

RimuibcrE 

Arbog. 

130     Fron.Str*™-i.dBLin»i. 

rB  t 
".vr  ?vf 

ritoviscK  or  skakiiioro. 

K.rbb«, 

WnMbubn.... 
Moholm  W.9.B, 
HuriaiUMl 

300 

SfTO 

350 

430 

Fndrlktfon 

L»piiftiri 

Blbblniiton 

}— 

UL 

i-i 

ChrliUlnBhsiua.. 

a,  MO 

MO 
1,!8D 
1S5 

sso 

iii«i.O 

Ijonibol 

IK 

BOG;   0 
© 

(CBtlntlul 

b<n.  StnWrs,  AVlktr. 

Cl«flolttnb.fg 

„  OPS 

CmrUUrf 

Friiui  FUlpilsd. 

n^. 

A    It. 

1 

w     ® 

® 

ImI     AJ.Cl 
7  I  S 

hj.u. 

HoljbudMfon 

OtylhjtWbsd... 

From     I>rtb«rg,     BJBra- 
bttidf.    Fag.rl»-rg,    luid 

' 
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Mark. 


Nam«  of  worka. 


K: 
cm  KB 


P'\ 


BE 


UvA 


y.S      OPS 


RF,CF,IE,Uf. 


NM 


iSJC:      LNS 


0AS       NM 


va 


$L       Nm 


INN 

® 

®  © 

HC 


W  19  Hj  (gl 

6^6 


II 


Ctf       SB 

•  •••• 

iaii 

•••• 
••     •• 

CV  UG 


Hikanbol 


Hfigfon 


Kols&ter . 
Krontorp. 


Lenoartafori. 


L«l)Ofon . . 
Lethafon . 
UdefonO. 
UdefonM 
Uodfora  ... 


Lfllirtaholm 


Mltandenfon. 


ICMnbacka 


NIC 

Norvborg- 
Nonam ... 


Qyamtorp. 


Raaitter  6. 


RanOterM. 


Ranitter  N. 


RottaMlal 


Rlmen  or  Ll^mdal . 


<■  8torfora . 


8ltein«d 


Sraaaholm 


Post  Offlee. 


Atorp. 


Sanne. 


Okne 

Chriattnehaimi . 
OkB« 


FlUpftad 
Rida.... 
Atorp... 

Id 

Carlsitad. 
Sanne... 


Id 


Carlstad. 


Chrlftinebamn . 

Arrika 

CarUtad 


Id 


Id 


U 


Id 


Snnne. 


nUpttad 


Cbriitliiobanui . 


Gariatad. 


AmAl 


Annual 

prodaetion 

in  tons. 


Prlnrlpal  ore*. 


S30     From  Datkarlaberg. 

630 

210 
370 
800 


1,900 


220 


UO 


From  L4offban  and 
b«rf. 


From    Dalkarbbtff 
'      Strlberf. 

100  I  Id. 


From  P«rab«rf . 


From  Penberff. 


8S0 
280 
200 
890 

380 : 

140  I 
150  I 
170 
160 

180 
100 
640 


680  I  From  L4nfrban,  PM» 
and  PUIpalad. 

1,530     From  Pertbecf  aad 
I      kroppa. 


2ti0 


460  I  From  FlUpalad. 


IBON  AND  STEEL. 


^ 

NuiKOfwOTkl 

P«lDlh». 

prodncUoo 

PHndpul  or»». 

1 

(BO 

4,300 

330 

iro 

© 

™™co,^.o»,.. 

icp,    @ 

ICE 

Blckelta 

l..>i 

l,3H1 
ICO 

390 

P        P     b 

l.«^ 

f 

• 

Wownbors 

PRo™«or-Trf™«. 

y 

W 

960 

310 
SSO 
3<0 

eao 

Nybj 

4 

8k«I»ti<ito>l| 

mfiralandnW.aB 
»Ulnlill|«i>e 

BR 

B  r«kd 

190 

8«"kllpta, 

100 
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Mark. 


Name  of  works. 


Pott  OfBae. 


Bb 

® 


Boxbolm 


B5rg8j51. 


Boxbolm 


Norrk6ping. 


Ur 

F:G 


T  GE      N:G 
C:F: 

(B&) 

■-...'-■■ 

CDB 
H 

® 


'  FiiwpoQg. 


Id. 


FolkstrSm 
Godef&rd. 


Grytgjdl. 
Holt.... 


H&fla 


TJellmo 

Hallib«rgW.8.B. 

Tjellmo 

Norrkdping 


Id. 


H&ttorp '    TJellmo 


co«-«eo 


Ls) 


LJang Linkdping. 

LemneA Tjellmo  . . . 


Motala  Werkttad 


Annual 

production 

in  tons. 


640 
160 


Principal  ores. 


2,200     From    Upsala.    Stribc 
Ut5,  etc 


From  Nora  and  Sanaa. 


Motala 


S-C 


Skdnnarbo 


Tjellmo 


Sonstorp ;    Norrk5ping . 


510 
270 

180 
250 

600     Prom  Nora. 

170 

550 

310 

2.100 


380 


530 


PROVINCK  or  CALMAR. 


Ankarsrum ,    Westervik . 


Ed 8Merk6plng . 


® 


Falsterbo 


WenttTvik. 


Fogvlfors Staby. 


Tofverum Wlmme»by . 

Ofverrura AtTidab*>rg. 


830  From  Stt-iibo.  Xarto 
8jrN»a,  lierr&ng.  andN 
berg. 

2t<0  From  Stvnbo,  Herrii 
Utd,  and  Nnrtorp. 

I 
'XO     From  HkraiUHtad.  <*Vbal« 

and  I' to. 

310  Froiu  Striberg  and  Ha 
■ta. 

170 

'3M  Fn>ni  Sj«i««.  I' Id.  Ste 
n&«,  Olofsrum.  ftc. 
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Mark. 


Name  of  works. 


• 

•.^\ 

m- 

W  =^-- 

8) 

(fO 

N"N 

KS 

•Si-, 


Post  Office. 


Annual 

production 

in  tons. 


Principal  ores. 


PROVINCE  OF  JdNKdPINO. 


Eckcnholm I    JSnkOping 


GdthaforB 


H6rle 


Lhidefon 


rB 


Bdksbolin 

KlafrvstrSm 

Lenebo 

Orreforg 

Stenfon 

SllfiiJdstrSm 


140  '  From  Taberg. 


Ninafon J5nk5ping 


Id 


Wemamo . , 


WrigBtad. 


180 
390 

290 

370 


Id. 
Id. 

Id. 

From  Taberg  and  Nora. 


PROVINCE  OF  KRONOBERO. 


Wexid 


Id. 
Id. 
Id. 
Id. 
Id. 


160 

150 
240 
240 
210 
190 


For  iofonnation  a«  to  tbe  prices  and  qnalities  of  the  irons,  one  can  write  directly  to  the  forges  themselves. 
For  example:  "  Brukskontoren  &  S&fsJd^trSm.  WexiS,  Sweden;"  or:  "  Brakskontoret  &  Nissafors,  Joukop- 
insr.  Sweden,"  etc. 

Bat  at  all  the  marks  are  not  indicated  here,  and  since  all  the  forges  have  agents,  it  will  be  better  to  ask  the 
name  of  their  agent,  who  will  be  able  to  give  all  the  necessary  information. 


APPENDIX  C. 

LUNDIN'S    FURNACE. 

The  followiDg  table  sbows  the  resnlta  for  the  first  year  of  workJng  iif 
the  sawdust  heating  fiinia^e,  at  Munkfors  during  the  year  1866,  L-om- 
pared  with  the  results  obtained  trom  the  charcoal  fumaren  uf  tiie  Society 
of  Uddcholm.  The  two  coal  furnaces  served  at  the  same  tinie  aa 
reserves,  and  have  only  been  worked  when  the  other  was  under  repaint. 
During  the  first  six  niontha  the  yield  was  789  tons  of  bar  iron,  and  in 
the  last  KLs  months  1,013  t^tns,  of  which  5.57  tons  was  during  the  last 
three  months,  or  at  the  rate  of  2,22!)  tons  per  year. 

The  column  containing  the  eonsiiniptiou  of  carbon  of  wood  not  coked 
per  ton  is  calculated  ou  the  assumption  that  a  cubic  foot  of  charcofil 
contains  eight  pounds  of  pure  carbon,  and  that  50  per  cent,  of  the  rich- 
ness of  the  wood  in  carbon  is  lost  in  coking.  The  column  shows,  there- 
fore, the  real  consumption  of  carbon  per  ton  of  intn  made. 

In  comparing  the  consumption  of  fuel  in  the  saw-dust  furnace  with 
that  of  tbe  charcoal  furnaces,  it  will  be  seen  that  the  first  was  able  Ut 
heat  three  hundred  weight  of  iron  with  the  same  quantity  of  uumbnsti- 
ble  that  the  latter  would  have  required  for  one  hiin<lred  weight,  utd 
this  though  the  former  works  witli  wet  lUel. 

The  latest  results  of  the  saw-dust  furnace  are  as  follows:  Prom 
November  10,  1806,  to  April  18,  1867,  or  during  105  days  of  24  ho^I^^  a 
yield  of  926  tons  of  bar  iron,  with  a  waste  of  12.04  i»er  cent,  and  with 
268 cubic  feet  sawdust  iter  ton  of  iron,  Oue  week  showed  a  yield  of 
56,18  tons,  witli  219  cubic  feet  i»er  ton,  the  waste  being  only  9.!)  per  cent 
At  present  the  waste  does  not  ex««d  11  per  <wnt.     (April.  1867.) 

TahU  Hhomng  the  raiulU  uf  the  loorking  of  tJie  naw-dmt  furuaoe  at  Mimk- 
font  during  the  year  180(J,  comparatively,  tcilh  thf  renultn  obtatnM  /rom 
the  charcoal  fumacea  of  the  Sooieh/  of  Uddcholm. 
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EXPLANATION  OF  LUNDIN'S  FURNACE. 

Plate  I. 

All  the  parts  of  the  furnace  are  easy  to  manage,  and  all  the  work  is 
regular  and  solid.  The  reheating  fiimace  is  rarely  repaired  oftener  than 
every  five  or  six  weeks ;  the  repairs  only  require  one  or  two  days  at 
most.  The  most  frequent  are  only  the  upper  x>ortions  of  the  regenera- 
tcTSj  which  require  to  be  changed.  The  condenser  is  only  opened  and 
examined  two  or  three  times  per  year.  The  gas  generator  is  not  cleaned 
during  the  week,  imless  this  precaution  is  rendered  necessary  by  the  use 
of  impure  saw-dust,  or  dust  mixed  with  sand ;  and,  in  any  case,  this 
presents  no  obstacle  to  the  work.  Usually  the  cinders  formed  during 
the  week  are  piled  at  the  side  of  the  neighboring  wall  every  Saturday 
evening  when  the  work  is  finished,  and  it  is  not  necessary  to  undertake 
a  careful  cleaning  or  to  remove  the  refuse,  except  when  the  generators 
are  prepared.  The  tube  of  the  conduit  between  the  gas  generator  and 
the  condenser  requires  to  be  cleaned  every  week;  but  this  cleaning, 
which  can  be  easily  made  during  the  working  of  the  furnace,  does  not 
prevent  the  heating.  Also,  generators  of  a  larger  size  require  cleaning 
much  less  often. 

SUPPLEMENT  BY  LUNDIN. 

a.  This  is  only  the  hygroscopic  value  of  the  water.  Dust  containing 
a  larger  quantity  of  water  may  be  employed.  Fresh  dust  often  contains 
50  per  cent.  That  containing  60  per  cent,  cannot  be  used  long  alone, 
(this  makes  80  per  cent,  by  the  addition  of  the  chemical  water,)  but, 
mixed  with  pieces  of  wood  or  with  good  dust,  it  may  be  employed  with 
advantage. 

b.  The  quantity  of  carbonic  acid  may  be  removed  by  the  use  of  quick- 
lime in  the  condensing  water.  The  lime  may  subsequently  be  used  for 
agricultural  purposes,  but  the  effect  of  the  acid  is  seldom  considerable. 

c.  The  auxiliary  furnace  has  worked  since  January,  1866,  from  the 
same  generators  and  condensers  which  belong  to  the  heating  fiimace. 
At  present  21  to  28  cubic  feet  of  saw-dust  are  consumed  for  the  heating 
and  incandescence  of  a  hundred-weight  of  iron  in  bars.  In  the  charcoal 
gas  furnace  lOJ  to  13  cubic  feet  of  coal  are  employed,  and  sometimes 
more.  Consequently,  the  real  consumption  of  carbon  in  the  latter  is 
100  pounds  to  one  hundred- weight  per  hundred- weight  of  iron,  on  account 
of  the  loss  by  the  burning  of  the  wood. 

d.  The  two  or  three  upper  layers  of  the  generators  of  the  heating  fur- 
nace must  ordinarily  be  renewed  every  four  or  six  weeks,  but  the  other 
layers,  as  well  as  the  regenerators  in  the  auxiliary  furnace,  last  much 
longer. 

y,  z.  Tube  for  the  water  which  cools  the  gas  by  means  of  eight  streams 
having  a  diameter  of  ^  inch.   The  jets  are  broken  against  points  of  copper 
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directed  towards  the  centre  of  the  oi)eniiig8  of  the  jets.  Tlie  pressure  of 
the  gas  in  all  the  conduits  is  J  inch  of  water. 

Condemter  of  cast-iron  plates. — This  contains  3,700  pounds  of  iron,  in 
bars,  kept  cool  by  water  from  the  pipe  y  y,  in  order  to  cool  the  -gas  and 
precipitate  the  water.  Fifteen  and  a  half  gallons  of  water,  heated  to 
30O  Centigrade,  flow  in  a  minute  when  working  ^ith  the  reheating  fur- 
nace alone.  Nearly  double  will  be  required  when  working  with  the  aux- 
iliary furnace  at  the  same  time. 

Thirty-six  gallons  of  tar  are  collected  per  week. 

The  tube  y  y  turns  back  and  forward  by  an  angle  of  120^,  to  wet  the 
bars,  situated  below,  by  means  of  small  holes. 

Eeheatin{f  furnace  with  Siemens^  regenerators, — ^The  furnace  may  be 
placed  at  a  long  distance  from  the  condenser.  The  temi)erature  calcu- 
lated from  the  c^ld  air  used  to  bum  the  gas  is  about  2,000^  Centigrade. 

The  following  shows  the  composition  of  the  gas,  whi(;h  is  the  same 
before  and  after  the  condensation: 


Constitaents  of  the  gas. 


Carbonie  acid  . . 
Oarbonlc  oxide. 

Hydrogen 

"  Manh  gaa  "  . . 
Nitrogen 


Volame.     Weight 


11.8 

19.6 

19.8 

aas 

11.3 

a87 

4.0 

3.4 

53.1 

5&3 

Tlie  mixture  before  condensation  contains  3.S  parts  by  weight  of  water 
to  100  of  dry  gas.     (For  other  details,  see  explanations  upon  the  plate.) 


IBON  AfiD   STEEL. 


B  -S 


ill 

:s|i 

It 


r-  * 


i|^^S     Qa     &i  ^  &a 


S    iiSIIISIESSS! 


3 


t    SSSsSSSSsJSSS 


s  eisiiissisais 


■loaja-tqiMtfBj     s    Baas2?88RSR  =  s 


~^^'     i^  3  5 1  i!Y§  S  g  8  i  1 5  «. 


■suod  aimtiiA 


i  siiiigsiisisi 


•i   ill  s§  sssss 


s»  i  i  i    i  ;    :  :  I  ■  ■ 


i;5^^^!i^^^» 


ii  ssassssgssBsS 


..i  §|g|§ll§ll§l! 

3s"     g"gS'8'S8"S8S'g'S'^8' 


•n    1:8     sS     lilll 


If  Mi         MM 


is      SSSSS!^?(i^^i^^t5 


—I-"  NS    5SSSSi6g8!E82 

»i«™iii.'i     3  ^     sf  ¥'  i  3"  5"  i  i  5"  5"  sf  S'  3'  ^  . 


^  g-    3-  s  s'  g'  £•  s  ^  8'  g"  a' s'  if  s 


PABIS  inflTBBSAL  EXPOSITION. 


■OOO'K 

S  5    S 

i 

noj 

»JM 

i 

S    5 

!i      1 

i 

i 

s 

I 

3 
1 

: 

1 

WBB 

iSa  is  S 

■t»n>i 

a  5 

S   s   s     1 

-      SI      s# 

-nwU 

S  9    S 

CJT 

|i 

sis 

S  S  s 

■uWflc 

1  S9«e 

TOt-re 

!  <<   ^ 

! 

1 

i 

¥    R    ¥ 

■000  le 

^  S3i;i| 

tJJ.   , 

'DMtt 

1  S    j| 

m« 

g  SISi 

■*UV 

li 

i  i  i 

■OOO'K 

g 

3  1    S 

■ooo-ge 

1 

i  S9SI 

"la 

i=- 

R    s   S      , 

W«|      S 

1  1    5 

W«I«1I1>MO 

P 

i  Si 

-Doo-ai 

1 

^  M^.« 

s 
■ 
1 

H 

■ooots 

s     i 

w» 

1 

^  ^  i 

i      1 

-aw-ES 

li 

ii 

:      1 

oooW 

1 

i  ijl^  8 

WMIC 

^5 

S 

S 

000  ts 
DW'H 
-OOD-B 
OOOW 

s 
I 

i.  i    8 

i 

'ooo'os 

; 

-000*0* 

K 

5SS 

■»■,. 

i 

1  ^  s 

-oc»'i:»        1 

ESSasaiT 

■OOOM 

1 

if    § 

I 

— 

-nia 

! 

a  8    j 

s 

!  5  i^ 

lldlJMtfl 

55885S 

«  *  i. 
51=536 

- 

«  -    - 

s  ;  i  I 


IRON  AND   STEEL. 


107 


0^ 


c 


5c 


S:: 


5* 


^ 


u 

o 

s: 

s 


X 

o 

« 

M 

es 

H 

Q 

i 

X 


M 
flu 


u 

as 

cf 

«a 

a« 

M 

a. 
• 
Q 
K 
D 
O 
(U 

as 


s 

pi 


XMO'SOl 


C3  n   n   n 


"000 '001 


I  §  i  § 


'ooo'^e 


i§i§ 


xno'ra 


Sill 


1000  *&c 


1000*99 


S  S  8  9 


SS  S  c;  ^ 


'000*09 


tXtttS 


1000  •» 


1000  "se 


§s 


§§§§ 


o 
e 


J 

o 

M 

X 

o 


maiy 


'Jta^MOBlQ 


^^  ^  ^  ^ 

U     <-<  <-<  rH  i^ 

K             •  •  •  • 

tC     iH  rH  rH  f-l 


^>q*!»H 


^  S;  S  ^  2S 


a 
o 

« 


1    : 

a  o    o 

•o    : 
S    : 

a     • 

I  = 

•o  c>    o 

e   : 

0        • 

h    : 


o 


o 


•podnivits^aina 


a 

0 

B 


O    C)    o    o 


n 


§  i  c  ^ 

l-f    ^^    l-f    1-4      // 


a 


^     S      §      § 

Q  S  Q 


a 


o 

3  . 
g  § 

m  9 


E   ^  «o   to   t« 

b  i^  SS  ^  Si 


■i 


^1 


'000*961 


§§!§ 


1000*881 


S) 


'000*081 


§§ss 


'000*2^.1 


o»   n   w) 
o   IS   iS 


•000 'WI 


•  • 


'000 '9St 


S  S 


'000  *8H 


8  ^  SS 


09 

Q 
ae: 

o 


000  'on 


S  ^  ss  s 

'i'    ^    ^   ^ 


•  • 


I 


s 

H 

n 


'000  "a:! 


O    OI    ^    o 
©I    p-    w    ^ 


•  • 


*000*»«( 


§iS 


•  • 


•000 '91 1 


00 


•  • 


a 

0 
0 

m 
e 


i-»  I—  i-»  i-i   » 


^ 


H 
W 

K 

O 

a 

as 
o 

H 

M 

H 

a 

Pi 
as 

H 
D 
O 
00 

o 

o 


I 

II 

•«  «~ 

<  fiq 

M   OB 

<  § 
as  ^ 

p  W 

S     • 
as  *• 


0 


108  PARIS    UNIVERSAL   EXPOSITION. 

flemrttf  iilmfrncl  of  ihe  retiults  of  ejrperimeiitii  to  lueertain  tht-  mrrhnnicitl 
propertu'J),  ttc,  of  Iwiilre  h/immerfd  bar*  of  Fagemta  xteel  vf  varitnu 
degreeg  ofhardneits,  manufactured  by  Christian  Anpeli«,  esq.,  Stcedtn. 


THRUSTIKO    S- 

REM     imOTB        ox  MM 

RTIRB. 

ITBH. 

i 

hfi 

S 

I 

i 

i 

. 

i 

II 

If 

1 

. 

?' 

n 

if 

■  s 

site 

■  s 

-.  h 

1 

i 

} 

p 

i'\r 

r 

1 

i 

r 

1^ 

i' 

B 

u>. 

Li:    \pira. 

Frrel 

Fit  el 

B 

u.. 

lA.. 

nxJL 

p,. 

i.a 

lose 

Ba,oou 

ei,95S     78,8 

xta 

LT 

BldJ.nly 

1070 

85,000 

300.000 

.aw 

94.8 

ndirt. 

Oo.oeitf 

8I.4W     T3.T 

83.000 

w,m 

.*I5 

low 

auo 

9a.  SM 

«!.•< 

100,000 

.918 

19. 1 

ii.m 

es.axi 

84.000 

wo,  000 

.316 

ia9 

lOM 

CDOI 

lis.™ 

.MI.H 

*.n 

3.7 

....do-... 

(13.000 

no,  000 

,B« 

MM. 

UW 

mooo 

8.39 

...*>.... 

1110 

83,000 

900,000 

.M 

9as 

DKM 

11  IS 

KI,01IO 

98.91S 

ia.0 

».B7 

3.8 

IIW 

80,1100 

1)0,000 

.970 

83,000 

106,813 

a».* 

8.U 

8.1 

83.888 

900.000 

.9« 

n.d 

83,000 

101,  am 

811.9 

.do.... 

at  000 

W.000 

.900 

DMk. 

S3. 000 

vt.aaa 

M.1 

10^08 

17 

...do.... 

58,000 

100,000 

■7.8 

ll«B 

M,000 

108.808 

a4 

...do.... 

89.000 

100,000 

.m 

M.8 

DRM. 

58.000 

ins.sia 

M,S 

14. « 

ILfl 

80,000 

100,000 

IIM 

«.«« 

CI.  an 

Slowly... 

1180 

38.000 

.H8 

Md 

PUH. 

41.000 

ta.m 

8«,9 

80. 4t 

...do... 

4I.IXU 

100,000 

.Ull 

48.1 

1178 

0,000 

»,» 

...do  .... 

IISO 

38.U00    100.000 

.589 

49.8 

MM. 

*3.000 

81.319 

70.3 

•1.58  j  18.  a 

30,000 

„« 

.U3 

*■' 

(fee.— ContJnaed. 

THumiia  musi  uiieTH=rwo  nuacnu. 

THRDVnitO  VTBCn:  t.KI(OTa  =  FaDa    DUUU- 

TEU. 

I 

1 

1 1 

i 

1 

r 

ii 

!1 

«! 

j 

sIm 

?! 

! 
I 

jl 

1 

1 

1 

a 

Il 

1 

V 

1^ 

u>. 

/■bL 

f^«> 

„ 

IM. 

Ml. 

/Mt. 

T.^ 

109t 

83,000 

178.  OOO 

.775 

34.4 

fikewid  . . 

1099!  01.000 

I»810 

.409 

10.9 

83,31) 

18B.9CT 

iiB,xn 

133,  .133 

1101 

S8;cno 

184,000 

.709 

3L9 

...-do.... 

nog    n,  000 

134  »oo 

IMl 

MOOO 

1118.000 

.110     18.9 

SlMWld.. 

1199  1  80^000 

100.000 

.119 

DUM. 

88,  M8 

m<H 

1  t».tm 

.304 

1131 

80^000 

108,000 

.470 '90.9 

...-do  ... 

11311  53,000 

100.0X0 

.143 

DIM. 

IE.  000 

WOOD 

...  da    ... 

1149      00.000 

100.000 

list 

90,000 

1S8,000 

.449  1  tO.T 

...  do    ... 

ItU     MOM) 

114^000 

.4« 

OMi. 

w.so 

is«,ooo 

j  a3S3 

105.333 

.t4« 

1181 

43.  no 

HftOOO 

I.OB    I4S.3 

....do  .... 

llAt  ]  40.000 

84W 

.m 

«7 

41.000 

1M.000 

an     4a  V 

....do  .... 

1179     40.000 

.tog 

11.1 

DIM 

IIHI 

AOOO 

maoo 

.547     94.3 

....4».... 

im   43.000 

91,100 

,10 

DttM. 

/ 

/ 

81.000 

Ul.» 

.m  K9 

0.090 

ai,T8D 

.«t4 

tS.i 

IBOK    ADD    STEEL.  109 

General  abttract  of  the  results  of  experimenU,  dec. — CoDtiniied. 


''"""•™^m™'"  ■"°""- 

1 

J 

»""■■•  ■™-: 

%ACU 

,„ 

,.„0„ 

Hill 

It 

1 

!i 

t. 

11 

"5  = 

r 

f 

E 

1 

1      B    1    I*fc 

L»  1  lira  1  0.000 

Lsl  loes  ;  63,000 

1        1 

.i      1093      0,000 

«l9      1113     M,000 
O.B|    Ilia!  58,000 

1m,ooo 

<i.fil|l33|M,000 
4(     >1«     WOM 

4<i  iim'hooo 

*.3.  lira,  37,000 

a3liir)  143,000 

t.3     1183,  42,000 

M,9D0 

Butkltd. 
Do. 
Do, 
Do. 

I>D. 

Do. 

0.fi 

B        Ui 

10T4     83,435 

Lb,. 

81,353 
81.434 
M,1£H 
85,800 
112. 9J6 

100.613 
101,333 
97,068 
l[18.e9fi 

63,130 
SB.57a 
BI.31S 

Fr.ru 

76.3 

73.3 
-6.3 

i: 

*.s 

716 
73.8 
7tO 

.286 

.340 
.349 
;39CI 
,375 

.381 
.328 
.341 

.an 

F™.u„d. 

HW.O00 

10E,U3 
97,100 

S3,Krj 
KI.OOO 
84500 
88,980, 

M,aa7i 

«',*» 
49,m 

41,513 

913 

349 

310 
3S5 

435 

i: 

11^4 

]134 
1144 

lis* 

IId4 
1174 

6l!412 

S!(,UO 
74.880 
78,737 
73,S1U 
69.065 

43^110 
49,  17D 
43.K50 
45,410 

Do. 

Do. 

Do. 
Do. 
Do. 

Oeaeral  abstract  of  the  results  of  experiments,  &c. — Contiuue^l. 


2.28U 
2.336 


Olbor  nd  froclnn 


3.333 

2,363 


110  PARIS  UNIVERSAL  EXPOSITION. 

Oeneral  abttraet  of  the  remits  of  expenmentt,  &c, — CoutiuDed. 
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BesuUa  of  experimentt  to  ascertain  the  mechanical  properties  of  nine  rolled 
platet  of  Fagersta  ateei  of  varioue  degrees  of  hardness,  manufactured  by 
Christian  Aspelin,  esq.^  SuiedcH. 
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Reaxdts  of  experimenU  to  mcertain  the  mechanical  properties j  &c. — Cont'd. 


PUNCHING  STRESS. 
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Orovk,  South wark  street.  London,  8.  E.,  June  1, 1867. 

Christian  Aspelin,  Enq.,  Nmherg  and  Fager$ta,  Steeden. 
Ag«nt.  Mr.  8.  H.  Lundh,  9B,  New  Broad  strtet,  London. 


DAVID  KIRKALDY. 


APPEiroiX  E, 

TRANSCRIPTS  OF  PRUSSIAN,  FRENCH,  AND  ENGLISH  LAWS,  UNDER 
WHICH  CO-OPERATIVE  ASSOCIATIONS  ARE  ORGANIZED. 

PRUSSIAN   LAW  GRANTING    CORPORATE    RIGHTS  TO 

CO-OPERATIVE  ASSOCIATIONS. 

We,  William,  by  the  grace  of  God  King  of  Prussia,  &c.,  enact,  with 
the  consent  of  the  two  houses  of  our  Landtag,  as  follows : 

Pabt  L — Op  thb  formation  op  thb  association. 

Section  L  Societies  with  unlimited  membership,  whose  object  it  is  by 
the  transaction  of  business  in  common  to  enlarge  credit,  increase  the 
trade,  profits,  and  further  the  household  economy  of  their  members,  viz. : 

1.  Loan  and  credit  unions; 

2.  Raw  material  and  store  unions; 

3.  Unions  for  the  production  and  sale  of  finished  wares  on  a  common 
account,  (productiTe  association ;) 

4.  Unions  for  the  purchase  of  the  necessaries  of  life  wholesale  and  the 
selling  them  retail,  (consumption  associations ;) 

5.  Unions  for  providing  members  of  such  unions  with  dwelling  houses; 
Acquire  under  the  conditions  hereinafter  described  the  rights  desig- 
nated in  the  present  law  as  those  of  ^^  registered  associations." 

Sec.  2.  The  requisites  to  the  constitution  of  such  associations  are — 

1.  The  drawing  up  of  the  statutes  in  writing. 

2.  The  assumption  of  a  common  name,  (flrma.) 

The  name  of  the  association  must  be  derived  from  the  object  of  the 
undertaking,  and  have  afiBbced  to  it  the  title  ^*  registered  association." 

Neither  the  names  of  the  members,  (associates,)  nor  those  of  any  other 
persons,  must  apj^ear  in  the  name  of  the  association.  Every  new  name 
must  be  clearly  distinguished  from  those  of  any  previously  existing  reg- 
iRtered  association  in  the  same  locality. 

Sec.  3.  The  statutes  must  contain — 

1.  The  name  and  seat  of  the  association. 

2.  The  object  of  the  undertaking, 

3.  The  duration  of  the  association  in  the  event  of  the  same  being 
established  for  a  limited  x>eriod  on^y, 

4.  The  conditions  under  which  members  join  and  leave  the  association* 

5.  The  amount  of  the  shai'es  of  the  several  associates,  and  the  way  in 
which  these  shares  are  paid  up. 

6.  The  principle  upon  which  the  balance  sheet  is  drawn  up  and  the 
profits  are  reckoned,  and  the  way  in  which  the  balance  sheet  is  audited. 

7.  The  mode  of  election  and  the  composition  of  the  managing  body, 

S  1  a 
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iiinl  the  forma  iiiuler  wlikrii  tlie  lueiiiljerB  of  this  body  ai-e  invested  with 
tlu'ii-  ftdl  power?. 

8.  Tlie  forma  used  in  convoking  tUe  aaeooiates. 

9.  Tlie  fonditions  under  which  the  associat^^fl  exercise  their  votes, 

10.  Tlie'Bubjects  which  are  not  decided  by  a  simple  m^ority  of  the 
atisi>i-iates  present  at  a  geuemi  meeting,  but  whicli  require  a  larger  pro- 
IKirtion  of  votes  or  other  conditions. 

U.  The  forms  used  by  the  association  in  makiu(;  itJ*  annouueements, 
and  the  public  joui'nals  in  which  these  announcements  are  made. 

12.  The  wmditiou  tliat  all  the  associates  are  jointly  and  severally  liable 
for  the  debts  of  the  associatioUf  and  that  this  liability  extend.-*  to  the 
whole  €»f  their  private  estate. 

Skc.  4.  The  dtatutes  of  the  association  must  Iw  dejHisited  with  Ihi- 
commeivial  tribunal  of  the  district  in  which  the  asswuatiou  has  its  scat, 
and  be  entered  in  the  register  of  associations,  which  shall  form  part  of 
the  general  eouuuercial  register.  An  extract  of  tbc  statute-s  must  be 
publishe^l  containing  the  following  points : 

1.  The  date  of  the  statute. 

2.  The  name  and  sei^t  of  the  association. 

3.  The  object  of  the  undei-taking. 

4.  The  duration  of  the  iiii(h>rliikini;,  if  limited  to  a  definite  t>eriod. 
u.  Tlie  namee<  and  duiuiiili's  of  Ilie  managing  body. 

6.  The  form  in  whieb  the  iniiiiiiini-cment-s  of  tJie  association  are  made, 
and  the  public  Journals  in  whieb  they  are  made. 

At  tlie  same  time  public  uotie«  is  to  be  given  of  the  fact  that  tlie  list 
of  the  asstK'iates  is  at  all  times  open  t^i  insi>e<^tion  at  tlie  tribunal  nf 
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If  the  statute  determines  the  form  iu  which  the  managing  b>M]y  gi^'es 
expression  to  its  resoluticms  and  signs  on  behalf  of  the  assuciation,  itUN 
provision  is  likewise  to  1r>  ma<le  public. 

Sue.  5.  Before  the  assnt-Jation  has  iKH-n  entered  itn  the  iigister  it  can 
not  eiyoy  the  rights  of  a  registi^'i'ed  association. 

Sec.  It.  Every  alteration  in  the  statutes  must  be  comuilited  to  writing, 
and  notified  to  the  tribunal  of  commerce  by  the  transmission  of  a  dupli- 
cate copy  of  the  resolution  i>as.-<e<l  to  that  eft'ect  by  tlie  association. 

Tlie  same  process  tnkes  place  in  ivganl  to  a  statute  when  altered  a» 
that  whieb  t<K>k  pliwe  in  regard  to  the  original  statute.  Its  pubiiontion 
is  oidy  HO  far  uet».-ssary  as  alterations  have  lieen  made  iu  the  point* 
originally  published. 

The  rvHoliitiotm  of  the  association  have  no  legal  fonv  nntil  tliev  ha%f 
bei'u  entered  in  the  register  of  the  I'omnienuul  tribunal  of  the  district  in 
which  the  asMs-iatioii  has  its  seat. 

Skc.  T.  At  ever>*  i-ommereiat  tribunal  in  whose  <IiHtrict  the  aMweiaiiiHi 
has  a  branch  establishment,  the  latter  must  be  enteric)  on  the  refftslpr 
of  asMM?iations,  and  the  piiK-eibiir  dexcrilx-d  by  mi'tioiis  4,  5,  0,  for  the 
jmrent  iissM'iation,  lie  observed. 
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Part  II. — Op  the  legal  status  of  the  associates,  inter  se,  and  of 

THEIR  LEGAL  STATUS  AND  OF   THAT  OF  THE  ASSOCIATION  TOWARDS 
OTHER  PERSONS. 

Sec.  8.  The  legal  status  of  the  associates,  inter  «e,  is  determined 
in  the  first  instance  by  the  statutes.  The  latter,  however,  can  only  in 
so  far  deviate  from  the  principles  laid  down  in  the  following  sections  as 
such  deviation  is  expressly  declared  to  be  allowable. 

In  the  absence  of  other  stipulations  in  the  statute,  gain  and  loss  will 
be  divided  amongst  the  associates  per  head. 

Sec.  9.  The  rights  which  the  associates  enjoy  with  reference  to  the 
affairs  of  the  association,  more  particularly  in  regard  to  the  conduct  of 
its  business,  the  examining  and  auditing  of  the  balance  sheet,  and  the 
determining  the  distribution  of  the  profits,  are  exercised  by  the  totality 
of  the  associates  in  general  meeting  assembled. 

Each  associate  has  a  voice  at  such  meetings  unless  the  statutes  stipu- 
late to  the  contrary. 

Sec.  10.  The  registered  association  can  acquire  rights  and  enter  into 
binding  engagements;  it  can  become  possessed  of  landed  property,  or 
acquire  other  real  rights  on  such  property;  it  can  sue  and  be  sued. 

The  association  is  under  the  ordinary  jurisdiction  of  the  tribunal  of 
the  district  in  which  it  has  its  seat. 

The  provisions  of  the  general  German  Mercantile  Code  and  those  of 
the  introductory  law  of  27th  June,  1861,  with  reference  to  merchants, 
apply  in  a  similar  manner  to  the  associations  in  so  far  as  the  present  law 
does  not  constitute  exceptions. 

Sec.  11.  The  associates  are  jointly  and  severally  liable  with  their 
entire  estate  for  the  debts  of  the  association  in  so  far  as,  in  the  event  of 
hquidation  or  bankruptcy,  the  prox)erty  of  the  association  is  not  sufficient 
to  cover  the  liabilities. 

A\Tioever  enters  into  an  existing  association  is  equally  with  the  other 
members  liable  for  the  engagements  entered  into  by  the  association  before 
his  becoming  a  member. 

Any  stipulation  to  the  contrary  has  no  binding  force  against  other 
persons. 

Sec.  12.  Private  creditors  of  associates  have  not  got  the  right  to 
claim,  for  the  satisfaction  of  their  debts,  eftects,  claims,  or  rights  which 
lielong  to  the  estate  of  the  association.  Such  creditors  can  only  put  in 
an  execution,  attachment,  or  distraint  upon  that  which  the  associate 
himself  has  a  claim  to  in  the  shax)e  of  interest  or  profit,  and  that  which 
falls  to  his  share  ui)on  the  winding  up  of  the  association. 

Sec.  13.  The  provisions  of  the  foregoing  section  apply  equally  to  pri- 
vate creditors  in  favor  of  whom  a  mortgage  or  lien  on  the  property  of 
an  associate  has  accrued  in  \'irtue  of  legal  proceedings;  such  mortgage 
or  lien  not  extending  to  the  effects,  claims,  or  rights  which  form  i)art  of 
the  estate  of  the  association,  but  being  confined  to  that  which  ^a& 
Rpecitied  in  the  last  paragraph  of  the  foregoing  section. 
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NeviTtheleas,  auy  rigbta  or  claims  wliitih  may  have  Ikvh  in  forc<'  u}C<iiiiHt 
sucli  eflM;t«  before  they  bwame  part  of  tlie  property  of  the  assuciiitiun 
are  not  invalhUitcd  by  tbe  foregoing  paragraplin. 

Skc.  14.  A8  loiij;  as  the  a^oriation  ('si»tA,  claims  of  the  aHuMieiatioii 
cannot  be  eoiupen8at«4l,  either  in  their  whole  extent  or  in  part,  by  the 
privattt  olaiiuH  wbiuli  the  pei-son  indebted  to  the  assoeiatioii  eaii  raise 
agiviust  a  member  of  tbe  astutctatiou. 

8Er.  ir>.  If  the  pri\!itc  i-reditjir  of  an  a«M>ciat«,  att^r  fhiitlessly  dii»- 
traiuing  ui>on  tlic  priviiti'  ]>i'<ipeity  of  8ueh  associate,  obtains  a  ri^bt  of 
I'Xecution  uiHiii  tlir  siiiirc  vvliirh  would  accnie  to  tbe  as8o<.':iat4>  iiiM>n  the 
winding  up  of  Ihe  comieni,  lie  can,  whether  the  association  be  founded 
f(M'  a  limited  or  unlimiteil  jieriod,  demand  for  the  HStisfactioii  of  bis  debt 
that  the  associate  leave  the  association.  Notice  to  that  effect  nitist, 
however,  be  given  at  least  six  montliH  preWous  to  the  close  of  tlie 
tlnaueiiil  year. 

Part  III. — Op  the  M.VNAniNo  body,  the  council  of  siTPERvisaos, 

AND  TOE  GENERAL  MEPiTING. 

8bc.  16.  Every  asso<!iatiou  mimt  hiive  a  managing  lM>dy  eleeti-d  from 
amongst  tbe  asBo<>iate8.  By  it  tbe  astuK-iation  is  rciireneiileil  judicially 
and  extra-judirially.  The  managing  body  can  consist  of  one  or  marv 
raemlHTs,  who  may  bi-  salaried  or  not.  It  is  at  all  tiniea  remt)vable,  with 
a  claim,  however,  to  com|>ensatiou  if  such  arise  oat  of  existing  contractic 

Sec.  it.  The  names  of  tbe  maimging  iKxIy  must  iniinetliately  on  tlieir 
nomination  l>e  notiHed  to  tbe  commercial  tribunal  and  be  enteiVil  on  thf 
I'egister,  and  the  tribunal  must  lie  made  ac^juainted  in  an  ofliciHl  fbm 
with  tbeir  signature, 

Sec  IM.  Tbe  managing  body  sign  for  the  nssoriation.  If  tbe  statnte 
cuutains  no  jtarticular  KtipiUatiou  ou  the  subjn't,  the  8ignatun>tt  of  aD 
members  of  the  managing  b<»dy  m-e  re(|uirwl. 

Sec,  li).  The  association  obtains  rights  and  is  subject  U*  obligations  in 
all  legal  matters  entered  into  by  the  managing  IxKly  on  their  behalf.  It 
is  nnitter  of  itiditl'eix-uc^-  whether  isucb  business  htis  bcfu  couclndtid 
expressly  in  the  name  of  the  luuiociation,  or  whether  cireumstancra  provK 
that  it  was  the  will  of  tbe  contiiu'lingpartiesthat  it  should  bectmcloded 
for  tbo  HHHociation. 

The  (Competency  of  the  managing  bixly,  in  representing  the  nMmeJa- 
tion,  extends  t^)  thoH<^<  afl'airs  antl  U>gid  pnKH^'ediugs  for  which  llip  hiw 
requires  s]>eciat  fidl  jMiwcrs.  To  Icgitimutc  the  managing  biMlj*  in  all 
matters  ciuieenied  with  the  registry  of  mortgaK''''t  *  certiUcate  of  the 
commercial  tribunal,  to  the  eft'iH-t  that  the  isn-Mtns  desigoat^^d  are  ibe 
uutuagiug  body,  suflices. 

Sec.  ^0.  Tbe  mniiagiug  ls)dy  is  Isiund  to  observe  the  limits  fdnced  to 
its  funclions  by  the  statutes  or  l)y  Ibe  I'esoliititms  of  a  geiieml  meednf;. 
This  limitation  of  the  |Niwers  of  the  luaiiiiging  body,  however,  is  oiA 
valid  as  agtiiust  other  iiersiins. 
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Sec.  21.  Oaths  can  be  taken  by  the  managing  body  in  the  name  of  the 
a8Hociation. 

Sec.  22.  Changes  in  the  members  of  the  managing  body  mnst  be  noti- 
fied and  entered  on  the  register. 

Sec.  23.  In  serving  writs  on,  or  giving  legal  notices  to,  the  association, 
it  suffices  that  this  should  be  done  upon,  or  to,  a  member  of  the  managing 
body  who  is  empowered  to  sign  on  behalf  of  the  association. 

Sec.  24.  The  managing  body  is  bound,  at  the  end  of  each  quarter,  to 
notify  to  the  commercial  tribunal  the  names  of  the  members  who  have 
joined  and  of  those  who  have  left  the  association  during  the  quarter,  and 
once  a  year,  in  January,  to  give  an  exact  alphabetical  list  of  all  the 
members. 

The  tribunal  rectifies,  by  these  lists,  the  original  list  deposited  with  it. 

Sec.  25.  The  managing  body  must,  within  the  first  six  mouths  of  each 
financial  year,  publish  the  balance  sheet  of  the  preceding  year,  and  the 
number  of  the  actual  members  of  the  association. 

Sec.  26.  Members  of  the  managing  body  who  have  in  that  capacity 
acted  beyond  the  limit  of  their  powers,  or  against  the  provisions  of  the 
present  law,  or  of  the  statutes  of  the  association^  are  liable,  with  their 
whole  estate,  for  the  losses  which  may  accrue  out  of  such  acts. 

If  they  busy  themselves  with  other  objects  than  those  specified  in  the 
present  law,  (section  1,)  or  if  they  allow,  or  do  not  prevent,  the  discussion 
of  subjects  at  the  general  meetings  which  have  no  reference  to  the  busi- 
ness of  the  association,  but  are  concerned  with  public  affairs,  (see  section 
1  of  the  law  of  March  11, 1841,  for  the  prevention  of  the  misuse  of  the 
right  of  meeting,)  they  incur  a  fine  of  200  thalers. 

Sec.  27.  The  statutes  can  provide  for  the  creation,  side  by  side  with 
the  managing  body,  of  a  council  of  supervision.  This  council  superintends 
the  administration  of  the  managing  body,  in  all  its  branches.  It  acquaints 
itself  with  the  state  of  its  affairs,  inspects  the  books  and  the  cash  bal- 
ances, and  can  convoke  general  meetings.  It  can,  pending  the  decision 
of  the  general  meeting,  and  if  it  should  seem  necessary,  depose  the  man- 
aging body,  and  take  the  necessary  measures  for  the  provisional  transac- 
tion of  the  business.  It  must  examine  the  yearly  accounts,  and  rei>ort 
thereon  to  the  general  meeting. 

Sec.  28.  The  coimcil  of  supervision  is  charged  to  bring  actions  at  law 
against  the  managing  body,  if  the  general  meeting  has  resolved  on  such 
action. 

If  the  association  has  to  bring  actions  against  members  of  the  council 
of  supervision,  it  must,  by  the  vote  of  a  general  meeting,  name  persons, 
with  the  necessary  full  i)owers,  to  carry  on  the  suit. 

Every  member  of  the  association  is  authorized  to  intervene  in  tlie  suit, 
at  his  own  expense. 

Sec.  29.  Full  i)owers  can  be  given  by  the  association,  ad  hoc^  to  other 
persons  than  the  members  of  the  managing  body,  or  the  council  of  super- 
vision; the  exact  extent  of  the  functions  thus  vested  in  these  i)ersons 
being  exactly  specified  in  the  full  power. 
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Sec.  30.  Tbe  general  meetings  are  convoked  hy  the  executivi-  Ixwly. 
unless  otherwise  speeitttMl  in  the  statute. 

GcnvnU  moetiugR,  besiilvB  the  oceAsioiis  for  such  meetings  specified  in 
the  statute,  are  to  Iw  convoked  wliencver  it  Bp]>eam  in  the  int<'re»t  of  the 
assoeiatiou  to  do  so. 

Sec.  31.  Theconvofcingof  the  general  meeting  mnst  take  plaee  aecord- 
ing  to  tile  forma  fixed  hy  the  statutes. 

The  subjects  for  discuHsion  must,  on  every  occasion,  be  notified  simul- 
taneoiuly  with  the  convoking.  Ko  resolutions  can  \w  ])assetl  upon  snh- 
jeots  of  which  notice  has  not  thns  been  given.  For  the  men'  pntixwing 
of  resohitious,  and  for  discussions  not  ending  with  a  foiina)  rem>hitiun, 
no  such  notice  is  reqiui'ed. 

Sec.  S'2.  The  managing  body  is  Iwnnd  to  obser^-e  and  execute  all  tlie 
provisions  of  the  statutes,  as  well  as  tlie  resolutions  of  the  general  meet- 
ings passed  coiifonnably  to  th(t  said  statuti-s. 

The  resolutions  of  the  general  meetings  mnst  be  entered  in  a  register 
of  protocols,  which  must  be  o]>eu  to  the  iusiiection  of  every  assotdate,  and 
of  the  organs  of  the  govenunent. 

Part  IV. — Of  the  dissolution  op  the  association,  and  the  lrat- 
ino  it  by  lnuiviuual  48bociatiosk. 

Sec.  33.  Tlie  association  is  dissolved — 

1.  By  the  conclusion  of  the  iM-riod  for  which  it  wiis  formed; 

2.  By  a  resolution  of  the  association; 

3.  By  a  declaration  of  bankruptey. 

Hec.  34.  If  an  association  is  guilty  of  illegal  acts  by  which  th<-  welfiuv 
uf  the  commiuiity  suffers,  or  if  it  pursues  other  obJ(><^ts  than  those  hoiu- 
nesa  objects  specified  in  the  present  law,  (sec.  1,)  it  can  \te  dism>l\-vd 
without  claim  to  compensation. 

In  such  a  case  the  dissolution  vnn  only  take  place  uiH)n  the  passing  of 
a  judicial  sentcuce  on  the  prosevutiou  of  the  dii*trict  authorilios.  The 
ci>mpet«nt  tribunal  is  that  to  whose  ordinary  jurisdiction  the  aasociatioD 
is  subject. 

Ttic  sentence  of  the  tribunal  is  to  be  comnnmicated  to  the  tribunal 
which  kc4-[>s  the  register  of  the  ossotriation,  that  it  may  be  entered  therein 
and  published,  accoitling  to  awrtiou  36, 

Sec.  .T>.  The  dissohition  of  the  association,  if  it  does  not  take  place  in 
cont«-4|iierH-c  of  a  rieelai-ution  of  bnnkniptcy,  mnst  Ite  notified  by  the 
managing  body  for  entry  iu  the  register  of  the  assot'tatinii,  and  must  be 
HiiniMinced  thrtH^  times  consecutively  in  the  public  journals. 

Tliis  annouiK-emcnt  mnst  besides  call  uimui  the  credit4ir«  of  the  iiM«od»- 
tiun  to  send  in  their  claims  to  the  mamiging  bo<ly. 

Sec.  3(J,  The  dei'laration  of  bankruptcy  is  to  be  officially  entered  in  the 
register  by  the  tribunal  ebargeil  with  tlie  bankru]itcy  proc<>e)liiigH,  and 
notice  of  the  same  is  likewise  to  be  published  in  the  public  imiintn. 

Skc.  37.  Ever;-  assfwiate  has  the  right  to  leave  the  asMK-iHtioii.     It 
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there  are  no  express  stipulatioiis  in  the  statutes  on  the  subject,  the  asso- 
ciate can  only  leave  at  the  close  of  the  financial  year,  and  must  give  a 
four  weeks^  notice  at  the  least.  Membership,  moreover,  ceases  with  death , 
unless  the  statutes  contain  stipulations  carrying  such  membership  on  to 
the  heirs  at  law. 

The  association  can,  on  grounds  which  must  be  specified  in  the  statute, 
exclude  members  from  the  association. 

Sec.  38.  The  associates  who  leave,  or  who  are  excluded  from  the  asso- 
ciation, as  also  the  heirs  of  deceased  members,  remain  liable  for  all  debts 
of  the  association  contracted  before  the  date  of  the  cessation  of  member- 
ship, until  the  x>eriod  of  limitation. 

Unless  the  statutes  contain  stipulations  to  the  contrary,  such  persons 
have  no  claims  on  the  reserved  fund,  or  the  corporate  property  of  the 
association,  and  can  only  demand  the  repayment  of  their  shares  with  the 
dividends  accrued  upon  them,  such  repayment  to  be  made  within  three 
months  of  their  leaving  the  association. 

The  association  can  only  protect  itself  against  such  a  claim,  even  if  the 
property  of  the  association  should  have  diminished  at  the  time  of  such 
cessation  of  membership,  by  dissolving  itself  and  proceeding  to  wind  up 
the  business. 

Pabt  IV. — Op  the  winding  up  op  the  association. 

Sec.  39.  After  the  dissolution  of  the  association,  except  in  the  case  of 
bankruptcy,  the  winding  up  of  its  business  is  undertaken  by  the  man- 
aging body,  unless  the  statutes  or  a  resolution  of  the  association  desig- 
nate some  other  persons  for  that  purpose.  The  appointment  of  the 
liquidators  is  always  revocable. 

Sec.  40.  The  liquidators  must  be  notified  to  the  tribunal  of  commerce, 
and  their  names  entered  on  the  register.  K  a  liquidator  vacates  his 
office,  or  if  his  power  of  attorney  expires,  notice  must  likewise  be  given. 

Sec.  41.  The  relations  of  the  liquidators  towaixis  other  persons  are 
determined  by  sections  25  and  40  of  the  General  German  Commercial 
Code.  If  there  are  several  liquidators  they  can  only  legally  transact 
business  by  doing  so  in  common,  unless  it  be  specially  stipulated  that 
they  can  do  so  individually. 

Sec.  42.  The  liquidators  have  to  wind  up  the  current  business,  to  fulfil 
the  engagements  of  the  dissolved  association,  to  call  in  outstanding 
claims,  and  to  convert  the  property  of  the  association  into  cash.  They 
bave  to  represent  the  association  judicijilly  and  extra-judicially ;  they  can 
comi)oimd  and  make  compromises.  To  wind  up  current  business,  they 
can  enter  into  fresh  engagements.' 

The  liquidators  can  only  effect  the  sale  of  real  property  by  auction, 
unless  there  be  stipulations  to  the  contrary  in  the  statute  or  resohitions 
of  the  association. 

Sec.  43.  The  limitations  of  the  functions  of  the  liquidators  as  against 
other  persons  has  no  legal  force. 
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8K(,'.  44.  The  liqiiidutMrs  have  to  give  tlieir  signature  in  bucU  a  uianiu'x 
tliut  tliey  aflix  thuir  uameH  to  the  tbttiicr  name  uf  the  luuociation,  which 
is  now  to  be  designated  as  tlie  uume  of  the  uiiiaii  lo  be  wonn<l  up. 

Skc.  45.  Tlie  liquidators  have,  in  tlie  munagemeut  of  the  bu&inciw 
committed  into  their  huiidii,  to  coiifiirm  themselves  to  the  re»olutioii» 
passed  by  the  general  meeting. 

Hkc.  40.  The  moneys  in  the  hauiU  of  the  assut^iatioii  at  the  time  of 
disKolutiou,  and  those  whieh  dming  the  process  of  winding  up  flow  into 
the  hands  uf  the  liquidators,  are  to  be  iip])lied  iw  tollows: 

(a.)  First,  the  creditors  of  ttie  association  ai'e  to  be  satisfletl  as  Itie 
money  owing  to  them  falls  due. 

(b.)  Prom  what  remains,  the  aliares,  with  tb4>  dividends  uccrued  upou 
them,  are  to  be  i-epaid  to  the  aMso<^^iat«s.  If  the  assets  are  not  sufileieiit 
to  pay  these  iu  lull,  the  distiibntion  takes  place  acconling  U)  the  relative 
proportions  of  the  shares. 

((-.)  From  what  remains  after  paying  the  debts  uf  the  assoi-iatioii  aud 
the  shares  uf  the  members,  there  will,  in  the  tirst  jilace,  lie  distribiitMl 
the  profits  of  the  last  year  as  prescribed  bj-  the  statutes.  If  any  prop- 
erty should  then  remain,  the  same,  iu  the  absence  of  special  stipuJutiuus 
to  that  effect,  shall  be  distributed  amongst  the  members  i>er  head. 

Sec.  47.  The  liquidators  must  begin  by  drawing  up  a  balance-sheet 
Should  the  result  of  this  balance-sheet  lie  that  the  proiH-i-ty  of  the  tumy 
ciation  (inclusive  of  the  reserve  fund  and  the  shai'c  capital)  dous  uot 
sulHce  to  cover  the  debts  of  the  association,  the  liquidators  have  at  omw 
on  their  own  resttousibility  to  call  a  geuenil  meeting,  and  hereupon,  if 
within  eight  days  the  associates  have  uot  contributed  suflicieutly  to  voxa 
the  tieflcit,  they  have  to  apjily  for  the  oiienlug  of  the  commercial  biuik- 
ruptcy  in  regard  to  Urn  assets  of  the  association. 

Sec.  48.  Notwithstanding  the  dissolution  of  the  associntiou  the  legal 
status  of  the  associates  inter  m,  an<l  towards  other  persons,  remains  until 
the  close  of  the  liquidation  the  same  as  tliat  laid  donni  in  Piuls  U  and 
111  of  the  pi-esent  law.  Iu  the  event  of  the  dissolution  of  the  awiocu- 
tion,  no  member  can  be  made  liable  by  means  of  regress  on  accouut  uf 
the  smaller  amount  of  tlie  calls  ou  shares  which  he  may  Uavo  piiid 
aceupling  to  the  statutes,  by  the  other  members  of  the  ausoeiution,  whi> 
have  paid  up  more  on  their  shares.  The  juris<liction  under  which  th<' 
luiiou  was  at  the  time  uf  its  dissolution  remains  in  fore«  fur  the  uiuu:> 
which  is  to  W  dissolved,  till  tlie  close  uf  the  winding  up.  Citatiuu» 
addn'sscd  to  the  assoL'iatious  can  be  delivered  to  the  bund  uf  uue  of  the 
liquidators. 

8Kr.  4W.  After  the  innclusion  of  the  winding  up,  the  liooks  and  pupen 
of  t)ut  late  aasoeiations  aiv  to  be  given  into  the  custody  uf  «me  of  the 
furuKT  assoi-iates,  or  uf  a  lliinl  jterson.  If  agreement  cannot  Ite  come 
to  as  to  who  this  )M>rsou  should  Ih-,  the  tribunal  uf  eunimeree  determinw. 

The  .'iHAucialcs  and  their  heirs  retain  the  right  uf  examining  and  usinf* 
the^'  JHKiks. 
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Sec.  50.  Besides  the  case  provided  for  by  section  47,  bankruptcy  is 
declared  whenever  the  association,  either  before  or  after  dissolution,  has 
stopped  payment.    (See  section  281,  No.  2,  of  the  bankruptcy  law,  &c. 

The  notice  of  such  stoppage  of  payment,  if  before  the  dissolution  of 
the  association,  must  be  given  by  the  managing  body;  if  afterwards,  by 
the  liquidators. 

The  association  is  represented  in  the  one  case  by  the  managing  body, 
in  the  other  by  the  liquidators.  Such  representatives  have  to  appear 
personally  to  give  the  necessary  information,  as  in  the  case  of  an  ordi- 
nary debtor.    A  concordate  cannot  take  place. 

The  declaration  of  bankruptcy  in  regard  to  the  corporate  property  of 
the  association  does  not  involve  a  declaration  of  bankruptcy  in  regard 
to  the  private  property  of  the  associates. 

The  decision  in  regard  to  the  opening  of  bankruptcy  must  not  contain 
the  names  of  the  members  who  are  jointly  and  severally  liable. 

As  soon  as  the  bankruptcy  proceedings  are  ended  the  creditors  have 
the  right  to  recover  their  claims  (only  in  so  far,  however,  as  they  were 
put  in  and  verified  during  the  bankruptcy  proceedings,  but  inclusive  of 
interests  and  costs)  on  the  private  property  of  the  individual  associates. 

Pabt  VI. — Op  the  limitation  op  claims  against  associates. 

Sec.  51.  The  limitation  of  claims  against  an  associate  for  debts  incurred 
by  the  association  during  membership  comes  into  force  two  years  after 
the  dissolution  of  the  association,  or  after  the  date  of  his  quitting  the 
association  or  being  excluded  from  it,  in  so  far  as  the  peculiar  character 
of  the  claim  does  not  involve  a  shorter  period. 

The  two  years  are  reckoned  from  the  day  on  which  the  dissolution  of 
the  association  was  entered  on  the  register,  or  the  cessation  of  member- 
ship was  notified  to  the  tribunal  of  commerce.  If  the  claim  became  only 
due  after  this  date,  the  time  is  reckoned  from  the  date  at  which  such 
claim  became  due.  If  there  remain  undistributed  assets,  the  two  years' 
limitation  cannot  be  enforced  against  the  creditor  in  so  far  as  he  founds 
his  claim  only  on  the  corporate  property  of  the  association. 

Sec.  52.  The  limitation  in  favor  of  a  member  who  has  quitted  it  or  been 
excluded  is  not  interrupted  by  legal  proceedings  undertaken  against 
another  member  of  the  association,  but  by  legal  proceedings  undertaken 
against  the  still  existing  association. 

The  limitation  in  favor  of  a  member  of  the  association  who  belonged 
to  it  at  the  time  of  dissolution  is  not  interrupted  by  legal  proceedings 
undertaken  against  the  liquidators  or  the  bankruptcy. 

Sec.  53.  The  limitation  runs  likewise  against  minors  and  persons  under 
guardianship,  as  well  as  against  corporations  which  legally  enjoy  the 
rights  of  minors,  without  admittance  of  the  restitutio  in  integrum^  but 
with  the  proviso  of  redress  against  the  guardians  and  administrators. 
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COMCHT>INO  PttOVISlOXS. 


8eo.  54.  Ttie  commercial  tribunal  holds  the  niHungiiig  Ixwly  to  thv 
observHiiee  of  sections  4,  10,  17,  22,  24,  25,  32,  35,  40,  liy  the  tiitlietioii 
of  fines  and  pennlties,  as  provide*!  in  section  5  of  the  introduetury  por- 
tion of  the  Geoeral  fierman  Conimeri'inI  Code  of  24th  Jime,  ISfil. 

Inmnjurat^ies  in  the  notices  given  by  the  managing  bixly  are  to  be  finetl 
20  fhalers. 

Sec.  ar*.  Section  55  doea  not  exclude  more  rigoroUB  mea«iire8,  if  they 
are  eiyoineti  by  other  laws, 

8eo.  .50.  The  registrations  take  place  free  of  cost.  The  details  n'«|Hyt- 
iug  the  way  in  which  the  registers  shall  be  kept  will  Iw  given  in  a  gen- 
eral instniction,  to  be  drawn  up  by  the  ministers  for  commerce,  industry, 
and  public  works,  and  justice. 

The  ministers  aforesaid  are  charged  with  the  cnforceiiient  of  the  pres- 
ent law. 


FKENCH  LAW  OF  COMP^tSIES. 

[UiCraclfrom  the  Freocb  lawof  "Companieg,"  oTSIth  lo29lh  Jiknuary,  A.  D.  19S7.] 

TlTI,B  III.— PABTIOULAB   PR0VI8I0N8  FOB  SOCIETIES  WITH  VARIABLE 
CAPITAL. 

Aet.  48.  It  may  be  stipulated  in  the  by-laws  of  any  society  ttiirt  the 
capital  of  the  society  will  Itc  siu^ceptible  of  augmentation  by  succeaaive 
payments  made  by  the  members  or  the  admtssiun  of  new  memlH<rH,  and 
of  diniination  by  tlie  withdmwa),  total  or  partial,  of  the  payments  already 
uiiwle. 

The  societies  whose  by-laws  shall  contain  tbc  aWvc  stipulation  will 
be  subject,  iudeiiendently  of  tbe  geuend  ndes  which  apply  to  Ihom 
a4;conliiig  to  their  jtarticular  fonu,  to  the  provisions  of  tlie  following 
articles : 

Akt.  40.  The  capital  of  the  society  may  "ot  In-  flxtnl  by  the  cotMti- 
luting  laws  of  the  society  above  the  sum  of  2(HI,0IH|  liiitic.-<.  It  may  ba 
augmented  by  Uie  dcliltenitions  of  tim  guiierul  nssembly  held  from  ynv 
to  year.    Kach  augmentation  may  not  exceed  :;(K),IKW  francs. 

AUT.  50.  The  shares  or  couimns  of  slian-M  will  lieur  the  name  of  an 
indi\ndual.  Even  after  their  entiii'  lilH-mtion  tliey  may  not  l>e  leas  tlian 
n»  fhiuc*.  Tlu-y  will  only  be  n.p.tiiihle  after  the  definite  eonstitutlon 
of  the  society.  Tbc  negiitiatimi  <'iiu  mity  take  place  by  (ntnafer  on  the 
register  of  the  society;  and  tbc  by  laws  may  give  either  to  tbc  cxeentive 
council  or  to  the  general  assembly  the  right  to  op]>«>se  tbe  transfer. 

Aht.  51.  The  by-laws  will  determine  a  sum  lielow  which  the  capiUI 
may  not  Ite  reduced  by  the  withdrawals  autborixtHl  by  article  48.  The 
sum  shall  not  Ik-  less  than  one-tenth  the  capital  of  the  society.  TliewNn- 
ftj-  wUI  Im'  dt'Aiiitply  constituted  only  after  the  payment  of  Uie  tenth. 
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AST.  52.  Each  member  shall  be  able  to  retire  from  the  society  when- 
ever he  may  think  proper,  except  by  contrary  agreement,  and  except  as 
provided  by  the  first  paragraph  of  the  preceding  article.  It  may  be 
stipulated  Uiat  the  general  assembly  shall  have  the  right  to  decide,  by 
the  majority  necessary  for  the  modification  of  the  by-laws,  that  one  or 
more  members  shall  cease  to  form  part  of  the  society. 

Members  who  cease  to  form  part  of  the  society,  either  by  their  will  or 
by  the  decision  of  the  general  assembly,  will  remain  bound  to  the  society 
and  to  third  parties,  during  five  years,  for  all  the  obligations  existing  at 
the  time  of  their  withdrawal. 

Abt.  53.  The  society,  whatever  may  be  its  form,  shall  appear  in  court 
by  its  officers. 

Abt.  54.  The  society  will  not  be  dissolved  by  the  death,  withdrawal, 
suspension,  &ilure,  or  bankruptcy  of  one  of  the  members ;  it  will  con- 
tinue in  full  force  between  the  other  members. 


UNITED  KINGDOM. 

ANNO  VICESIMO  QUINTO  &  VICE8IM0  SEXTO  VICTORI-E  REGIN^. 

CAP.  LiXXXVIL — An  act  to  consolidate  and  amend  the  laws  relating  to  industrial  and 

provident  societies. — ^7th  August,  1862. 

Whereas  by  the  industrial  and  provident  societies  act,  1852,  it  is 
enacted,  that  it  shall  be  lawful  for  any  number  of  persons  to  establish  a 
society  under  the  provisions  thereof  and  of  the  therein-recited  act,  for 
the  purpose  of  raising  by  voluntary  subscriptions  of  the  meml)ers  thereof 
a  fund  for  attaining  any  purpose  or  object  for  the  time  being  authorized 
by  the  laws  in  force  with  respect  to  friendly  societies  or  by  the  said 
recited  act,  by  carrying  on  or  exercising  in  common  any  labor,  trade,  or 
handicraft,  or  several  labors,  trades,  or  handicrafts,  except  the  working 
of  minei),  minerals,  or  quarries  beyond  the  limits  of  the  United  Kingdom 
of  Great  Britain  and  Ireland,  and  also  except  the  business  of  banking, 
whether  in  the  said  United  Kingdom  or  elsewhere,  and  that  the  said  act 
Khali  apply  to  all  societies  already  established  for  any  of  the  puri>08es 
herein  mentioned,  so  soon  as  they  shall  conform  to  the  provisions  hereof; 
and  whereas,  by  an  act  passed  in  the  seventeenth  and  eighteenth  years 
of  her  present  M^esty,  chapter  twenty-five,  various  provisions  were 
made  for  the  better  enabling  legal  proceedings  to  be  carried  on  in  any 
matter  concerning  the  societies  formed  under  the  said  act  of  1852 ;  and 
whereas  the  last-mentioned  act  was  amended  by  an  act  passed  in  the  first 
session  of  the  nineteenth  and  twentieth  years  of  her  present  Majesty, 
chapter  forty ;  and  whereas  various  societies  have  been  fonned  and  are 
now  carrying  on  business  under  the  provisions  of  the  said  i^ecited  acts, 
aud  it  is  desirable  to  consolidate  and  amend  the  laws  relating  to  such 
societies :  Be  it  therefore  enacted  by  the  Queen's  most  excellent  ^Majesty, 
by  and  with  the  advice  and  consent  of  the  Lords  spiritual  ai\4  t^m\)OT^, 
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and  Comiii«»«,  in  this  itresent  Ptirliaineut  asseiiililed,  and  by  the  author- 
ity of  the  same,  as  follows : 

1.  The  indnstrial  and  iiro\'idpnt  MH^ietie8  act,  1852,  and  the  ttaid  rerit«d 
acts  for  the  ameudinvnt  thereof,  are  hereby  i-ejwaled  from  the  ptuwing  «f 
this  act. 

2.  All  societies  ref^stered  under  th«  industrial  and  pntvideiit  sociptiea 
act,  1852,  Hball  be  entitled  to  obtain  a  certificate  of  registration  on  a{>pli- 
catinu  t«  the  registrar  of  friendly  societies,  and  for  which  certificate  no 
fee  sluill  be  payable  to  the  registrar. 

3.  Any  number  of  ]>ersoiis,  not  being  less  than  seven,  may  establish  a 
society  luider  this  act  for  the  puriwse  of  carrying  on  any  labor,  tradw,  or 
handtciiift,  whether  wholesale  or  retail,  except  the  working  of  mineti  or 
quarries,  and  except  the  business  of  banking,  and  of  applying  the  prufit^ 
for  any  puriHwes  allowed  by  the  friendly  societies  acts,  or  otherwiite  per- 
mitted by  law, 

4.  The  ndes  of  everj-  such  society  shall  contain  provisions  in  n>K|>ect 
of  the  several  matters  mentioned  in  the  wbednle  annexed  to  this  at't, 

5.  Two  copies  of  the  rulett  shall  be  tin-warded  to  the  registrar  of  friendly 
eucieties  in  England,  Si-otlanil,  or  iivhuid,  Hc<oi-dinB  to  the  jdacc  where 
the  office  of  the  stu-iety  is  situate,  imd  shall  be  dealt  with  by  him  in 
the  manner  provided  by  the  fiieudly  societies  act,  1855 ;  and  he  ahall 
thereuimn  give  his  certificate  of  registration,  and  suoh  certificate  shall 
in  all  cases  \k-  conclusive  e\-idence  that  the  society  has  been  duly  ref(i«- 
tered,  and  therenixm  the  mend»ei-»  of  such  s<»ciety  shall  become  a  liody 
coriMjrate,  by  the  uanie  therein  desi-ribed,  having  a  jMrpetUiU  HUc«-e8«tni 
and  a  c^tmmon  seal,  with  power  to  hold  lands  and  buildings,  with  limited 
liability. 

6.  The  certiflc«t*  of  registnitiun  shall  vest  in  the  society  all  the  i»ro|t- 
erty  that  nniyat  the  time  Ite  vested  in  any  person  in  trust  for  the  society ; 
and  all  legal  prociM*dings  then  iM'uding  by  or  against  any  such  truatM'  or 
other  officer  on  a<'A*oimt  of  the  society  may  l»e  proai-cnted  by  or  against 
the  society  in  its  registered  name  without  alHitetiient. 

7.  A  copy  of  the  rales  shiUI  be  delivei-ed  by  the  sotiiety  to  every  per- 
son, 0)1  demand,  on  jiaymeut  of  the  sain  not  exceeding  one  shilling. 

8.  No  society  shall  be  it>gist«'red  under  a  name  identical  with  tlmt  by 
which  any  othf  r  existing  sut^icty  has  been  registered,  or  so  nearly  mmn- 
bling  such  oanie  aa  to  l>e  likely  to  deceive  the  meuibt^rs  or  the  public,  ud 
the  word  "limited"  shall  lie  the  last  word  in  the  tmnie  of  every  wici«ty 
registeml  under  this  H4-t. 

U.  No  uieudter  shall  be  entitleil,  in  a  society  registered  nnder  thii*  act, 
to  hold  or  claim  any  interest  excwdiiig  the  sum  of  two  hiuidntl  itoiiuds. 

UK  Kver>'  soiriety  regtstt^<nx1  under  this  act  shall  paint  or  affix,  and 
shall  keep  |iainted  or  affixed,  it«  name  on  the  outside  of  everj-  ofHe«  or 
placv  in  whic-h  the  business  of  the  wM-iety  is  carrie*!  on,  in  conspicuon* 
imsitiou,  in  letters  eiwily  legible,  and  shall  have  its  name  engraven  in 
le^ble  uharaeti't'S  on  it^  st^al,  and  shall  have  its  name  mentionefl  Ui  legi- 
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ble  characters  in  all  notices,  advertisements,  and  other  official  publicar 
dons  of  snch  society,  and  in  all  biDs  of  exchange,  promissory  notes, 
indorsements,  checks,  and  orders  for  money  or  goods  purporting  to  be 
signed  by  or  on  behalf  of  such  company,  and  in  all  bills  of  parcels, 
invoices,  receipts,  and  letters  of  credit  of  the  society. 

11.  If  any  society  under  this  act  does  not  paint  or  affix,  and  keep 
painted  or  affixed,  its  name  in  manner  directed  by  this  act,  it  shall  be 
liable  to  a  penalty  not  exceeding  five  pounds  for  not  so  painting  or  affix- 
ing itj}  name,  and  for  every  day  during  which  such  name  is  not  so  kept 
painted  or  affixed;  and  if  any  officer  of  such  society  or  any  person  on 
its  behalf  uses  any  seal  purporting  to  be  a  seal  of  the  society  whereon 
its  name  is  not  so  engraven  as  aforesaid,  or  issues  or  authorizes  the  issue 
of  any  notice,  advertisement,  or  other  official  publication  of  such  society, 
or  signs  or  authorizes  to  be  signed  on  behalf  of  such  society  any  bill  of 
exchange,  promissory  note,  indorsement,  check,  order  for  money  or 
goods,  or  issues  or  authorizes  to  be  issued  any  bill  of  parcels,  invoice, 
receipt,  or  letter  of  credit  of  the  society,  wherein  its  name  is  not  men- 
tioned in  manner  aforesaid,  he  shall  be  liable  to  a  penalty  of  fifty  pounds, 
and  shall  further  be  personally  liable  to  the  holder  of  any  such  bill  of 
exchange,  promissory  note,  check,  or  order  for  money  or  goods,  for  the 
amount  thereof,  unless  the  same  is  duly  paid  by  the  society. 

12.  Every  society  under  this  act  shall  have  a  registered  office  to  which 
all  communications  and  notices  maybe  addressed.  If  any  society  regis- 
tered under  this  act  carries  on  business  without  having  such  an  office,  it 
shall  incur  a  penalty  not  exceeding  five  pounds  for  every  day  during 
which  business  is  so  carried  on. 

13.  Notice  of  the  situation  of  such  registered  office,  and  of  any  change 
therein,  shall  be  given  to  the  registrar,  and  recorded  by  him :  until  such 
notice  is  given,  the  society  shall  not  be  deemed  to  have  complied  with 
the  provisions  of  this  act. 

14.  The  rules  of  every  society  registered  under  this  act  shall  bind  the 
society,  and  the  members  thereof,  to  the  same  extent  as  if  each  member 
had  subscribed  his  name  and  affixed  his  seal  thereto,  and  there  were  in 
such  rule«  contained  a  covenant  on  the  part  of  himself,  his  heirs,  execu- 
tors, and  administrators,  to  conform  to  such  rules  subject  to  the  pro- 
visions of  this  act ;  and  all  moneys  payable  by  any  member  of  this 
society  in  pursuance  of  such  rules  shall  be  deemed  to  be  a  debt  due  from 
such  member  of  the  society. 

15.  The  provisions  of  the  friendly  societies  acts  shall  apply  to  societies 
registered  under  this  act  in  the  following  particulars : 

Exemption  from  stamp  duties  and  income  tax; 
Settlements  of  disputes  by  arbitration  or  justices; 
Compensation  to  members  unjustly  excluded ; 
Powers  of  justices  or  county  courts  in  case  of  fraud; 
Jurisdiction  of  the  registrar. 

16.  The  provisions  of  the  friendly  societies  act,  1854,  whereby  a  ixic«v« 
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bttr  of  niij-  society  regietewd  thereiiiuipr  is  altuwe^l  to  nominate  any  i>er- 
son  to  whttin  his  investment  to  sucb  nnciety  ab»U  be  |>aici,  sliall  extend, 
in  the  case  of  societies  registered  under  this  net,  to  allow  any  member 
thereof  to  nominate  any  person  into  wliose  name  his  interest  in  such 
society  at  bis  decease  shall  be  transferred ;  provided,  nevertheless,  that 
any  such  society  may,  in  lieu  of  making  »nvh  transfer,  clet^t  U>  imy  to 
any  iierson  so  u«minated  the  full  value  of  such  interest. 

17.  Any  society  registered  under  this  act  may  be  wound  up  either  by 
the  court  or  voluntarily,  in  the  same  manner  and  under  the  same  cirenm- 
Btances  under  and  in  which  any  company  may  he  wound  up  under  any 
act*  or  act  for  the  time  being  in  force  for  winding  up  companies ;  and  all 
the  pro^^HioIl8  of  such  acts  or  act  with  resijotit  to  winding  up  shall 
apply  to  stich  society,  with  this  e!(ceptii>n,  that  the  court  Imriug  jnris- 
dictiou  iu  the  wiudiug  up  shall  be  the  county  coiut  of  the  district  in 
which  the  office  of  tlie  society  is  situated. 

18.  In  case  uf  the  dissolutiou  of  any  such  society,  such  society  shall 
nevertheless  be  considered  as  subsisting,  and  l»e  iu  all  respects  subject 
to  the  provisions  of  this  act,  so  long  aud  so  far  as  any  matters  relating 
to  the  same  remain  unsettled,  to  the  intent  that  such  society  may  do  all 
things  necessary  to  the  winding  up  of  the  concerns  thercfif,  and  that  it 
may  be  sued  and  sue  under  the  pnivisions  of  this  act,  in  resi»ect  of  all 
matters  relating  to  such  society. 

19.  The  provisions  of  the  joint-stock  compauies  acta  as  to  bills  ot 
exchange  and  the  admissibility  of  the  registor  of  shares  iu  evidence  sliall 
apply  to  all  sixiietiea  registered  under  this  act 

24).  In  the  event  of  a  society  registereil  under  this  act  iR^iug  wonnil  i 
lip,  every  pi-esent  and  i)ast  member  of  such  84M'iety  shall  hv  liable  to  eon- 
tribute  to  the  assets  of  the  B(x'iety  to  an  amount  sufticient  for  payment 
of  the  debts  and  liabilities  of  the  society,  and  the  cost«,  charges,  and 
expenses  of  the  winding  u|i,  mid  for  the  pa^naerit  of  such  sums  lut  may 
be  reqttired  for  the  a^iustmeut  of  Die  rights  of  the  (^vntributorics  among 
themselves,  with  tJie  qimliflcatioiis  following — that  is  to  my: 

1.  No  past  memlier  shall  1h>  liable  to  contribute  to  the  assets  of  the 
society  ifhchasceased  tobcaniemt>erfor  aperintlofoneyearompwardi' 
prior  to  the  commencement  of  the  winding  u|». 

2.  So  iwst  inemlwr  shall  lie  liabh-  to  <;ontnbiite  in  i-esjieet  t>f  aay  d*bt 
or  liability  of  the  society  coiitra4^^tcd  alter  the  time  at  which  he  eeasMl  to 
be  a  member. 

3.  No  past  member  shall  l>e  liable  to  eonlrilmte  to  the  asseta  of  the 
society  unless  it  npi^eArs  to  the  c^urt  that  the  existing  niembem  iiiv 
tumble  to  satisfy  the  cmitributious  recpiiitnl  to  Is.'  made  by  them  in  onU-r    I 
to  satisfy  all  just  demaads  npou  sudi  ws-iety. 

4.  No  contrihuliou  shall  lie  re<|uin><l  tVoni  any  menilH*r  exein-^ling  the 
amount  {if  any)  un|)aid  on  the  slian>s  in  res))e<'t  of  which  he  is  liable  aa 
a  past  or  present  lucnds-r. 

31.  Anysiwictyregistcml  amler  tliisact  imij  U- const  it  uteiliii-.ini|niiu 
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under  the  companies  acts,  by  conforming  to  the  provisions  set  forth  in 
8ach  act,  and  thereupon  shall  cease  to  retain  its  registration  under  tliis  act. 

22.  Every  person  or  member  having  an  interest  in  the  fiinds  of  any 
society  registered  under  this  act  may  inspect  the  books  and  the  names 
of  the  members  at  all  reasonable  hours  at  the  office  of  the  society. 

23.  The  sheriff  in  Scotland  shall,  within  his  county,  have  the  like  juris- 
diction as  is  hereby  given  to  the  judge  of  the  county  court  in  any  matter 
arising  under  this  act. 

24.  A  general  statement  of  the  funds  and  effects  of  any  society  regis- 
tered under  this  act  shall  be  transmitted  to  the  registrar  once  in  every 
year,  and  shall  exhibit  fully  the  assets  and  liabilities  of  the  society-,  and 
shall  be  prepared  and  made  out  within  such  period,  and  in  such  form, 
and  shall  comprise  such  particulars  as  the  registrar  shall  from  time  to 
time  require  5  and  the  registrar  shall  have  authority  to  require  such 
evidence  as  he  may  think  expedient  of  all  matters  required  to  be  done, 
and  of  all  documents  required  to  be  transmitted  to  him  under  this  act ; 
and  every  member  of  or  any  depositor  in  any  such  society  shall  be  enti- 
tled to  receive,  on  application  to  the  treasurer  or  secretary  of  that  society, 
a  copy  of  such  statement,  without  making  any  payment  for  the  same. 

25.  An  penalties  imposed  by  this  act,  or  by  the  rules  of  any  society 
registered  under  this  act,  may  be  recovered  in  a  summary  manner  before 
trwo  justices,  as  directed  by  an  act  passed  in  the  eleventh  and  twelfth 
years  of  the  reign  of  her  present  Majesty  Queen  Victoria,  chapter  forty- 
three,  entitled,  "  An  act  to  facilitate  the  performance  of  the  duties  of 
justices  of  the  i)eace  out  of  sessions  within  England  and  Wales,  with 
resi)ect  to  summary  convictions  and  orders." 

26.  This  act  may  be  cited  as  "  The  industrial  and  provident  societies 
act,  1862." 

SCHEDULE  OF  MATTERS  TO  BE  PROVIDED  FOR  IN  THE  RULES. 

1.  Object  and  name  and  place  of  office  of  the  society,  which  must,  in 
all  cases,  be  registered  as  one  of  limited  liability. 

2.  Terms  of  admission  of  members. 

3.  Mode  of  holding  meetings  and  right  of  voting,  and  of  making  or 
altering  rules. 

4.  Determination  whether  the  shares  shall  be  transferable ;  and  in  case 
it  be  determined  that  the  shares  shall  be  transferable,  pro\i8ion  for  the 
form  of  transfer  and  registration  of  shares  and  for  the  consent  of  the 
committee  of  management  and  confirmation  by  the  general  meeting  of 
the  society;  and  in  case  shares  shall  not  be  transferable,  pro\ision  for 
paying  to  members  balance  due  to  them  on  withdrawing  from  the  society. 

5.  Provision  for  the  audit  of  accounts. 

6.  Power  to  invest  part  of  capital  in  another  society ;  pro\ided  that 
no  such  investment  be  made  in  any  other  society  not  registered  under 
this  act,  or  the  joint  stock  comi)anies  act,  as  a  society  or  com])any  with 
limited  liabilitv. 


128  PARIS    UNIVERSAL   EXPOSITION. 

7.  Power  and  mode  of  withdrawing  from  the  society,  and  provisions 
for  the  chiims  of  executors,  administrators,  or  assigns  of  members. 

8.  Mode  of  application  of  profits. 

9.  Appointment  of  managers  and  other  officers,  and  their  respective 
I)Owers  and  remuneration. 

PROVISION  AUTHORIZING  INDUSTRIAL  PARTNERSHIPS. 

Extract  from  the  "  act  to  amend  the  law  of  partnership,"  28  and  29 
Victoria,  chap.  86,  (July  5,  1865 :) 

'^No  contract  for  the  remuneration  of  a  sen'ant  or  agent  of  any  person 
engaged  in  any  trade,  or  luidertaking  by  a  shart^  of  the  profits  of  such 
trade  or  undertaking,  shall,  of  itself,  i-ender  such  servant  or  agent  resix>n- 
sible  as  a  partner  therein,  nor  give  him  the  rights  of  a  partner.'' 


THE  MANUFACTURE  AM)  WEAR  OF  RAttS. 

Bv  Christer  Pkter  SAKnuEnn,  Anociait  uf  tkr.  iHttitiUf.  of  Civil  Enginicra. 
■ljwper(No.  l,lB(i,)  read  before  the  Soyai  Society  of  Civil  Enffinefm  in  Lou- 
don, Mareh  3,  18ti8,  6^  C.  P.  Sandberg,  eiq.;  Charles  Hutton  Gregory, 
pretiilent.  in  the  chair. 

In  tlifdt!  times,  when  communication  lM>tweeii  different  pliwea  is  ciuried 
on  tuftuily  by  tlie  system  of  niilwajK,  it  becomes  imiwi'taiit  to  detenniue 
rtie  ))f  Kt  iuikIo  of  iiiauulavturiiig  railway  bars,  so  as  to  obtain  th«  greatest 
amoant  of  wear  itt  the  least  possible  coat.  As  this  nueHtion  is  one  of 
tucrvaflin^  interest,  the  author  has  thought  it  might  l»e  profitable  to  com- 
oiuuicate  to  the  nieniliers  of  the  hiNtitution  of  Civil  Enjjfitieers  the  expe- 
rience he  lias  gained  dining  the  hict  six  or  seven  years,  wiiile  engaged  in 
!ini)erintendiQg  the  wipply  of  mils  to  the  tlii-ee  Scatidina\'iau  coiuitries, 
Sweiien,  Norway,  and  Denniai'k. 

The  pa{>er  will  be  divided  into  thi-ee  part*.  First,  as  to  the  be.st  method 
uf  mauulaetnring  rails  out  of  common  inin,  and  as  to  the  time  they  will 
la^t.  Secondly,  as  to  the  disposal  of  the  iron  rails  when  they  are  worn 
ont:  and  tliii-dly,  aa  to  whetlier  iron  or  steel,  or  a  combination  of  the  two 
materials,  is  the  most  teoiiomica!  to  use  for  rails. 

BEST  METHOD  OF  MANUFACTUHIXG  KAILS  FROM  COMMON 
IKON. 

The  mode  of  maniifaetnring  rails  for  Sweden,  as  carried  ont  in  Wales 
between  the  years  1850  to  IJHtiO,  consisted  in  hammering  the  pile  for  the 
top  slab  aft«r  the  tirst  welding  heat,  and  in  i-olling  it  after  the  second 
iuM.  It  was  snppose<l  that  haiumeriug  would  prwlnce  a  superior  weld 
and  a  harder  wearing  surface  than  coidd  be  obtjiined  by  rolling  alone. 
This  method  wns,  however,  gi'adually  sni>erseded  nt  other  works  in  Eng- 
land and  in  Wales,  during  the  i>eri(Hl  referred  t<i,  l)y  rolling  only.  Ham- 
mering the  slab,  after  the  first  wehllng  heat,  entailed  an  additional 
cliarge  of  2()«.  i>er  ton;  it  therefore  be<'»ine  the  duty  of  the  Swedish  gov- 
fnuneiit  to  deteniiine,  by  jiraetieal  triiil.s,  whether  the  value  of  the  finished 
rail  was  corresiKuidiiigly  increased.  ^Vith  this  object  in  view,  several 
rails  were  rolled,  and  arrangemeuf*  were  ma<le  for  putting  tliem  down  in 
mch  dtnations,  on  some  of  the  English  lines,  as  woidd  ex^ioHe  them  to 
•evere  wenr.  The  experiments  further  aimed  at  discovering,  if  possible, 
hnir  long  the  rails  manufactured  at  the  Cwm  Avon  Works,  iu  South 
Waleii.  aod  impoiled  into  Sweden,  woiild  resist  the  traffic  in  that  coiui- 
try.  l-'ive  diffen>nt  kinds  of  "piles"  were  employed;  twenty  rails,  of  a 
flsage  »ectii>n,  4J  inches  deep,  and  weighing  tvj  pounds  iter  yani,  being 
rolled  of  pavh  particular  sort.  The  mode  of  miuuifiietiire  wasvisfoWu'Ka', 
0  I  S 
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The  rails  marked  T  were  made  from  a  pile  formed  of  No.  2,  or  welded 
iron,  for  the  top  and  bottom,  the  rest  of  the  pile  being  of  No.  1  puddled 
bar  iron.  The  top  slab  and  the  squares  next  to  it  were  made  from  a 
hammered  bloom  of  ordinary  puddled  iron,  and  filled  in  at  the  middle 
with  crop  ends  from  top  slabs,  and  other  pieces  of  No.  2  iron. 

The  rails  marked  Y  were  made  from  a  pile  of  the  same  composition  as 
that  of  the  T  rails,  with  the  diflference  that  the  pile  for  the  top  8lab  con- 
sisted of  puddled  bars,  without  any  welded  iron  pieces  or  crop  ends  being 
introduced  in  the  middle  of  the  pile. 

The  pile  for  the  rails  marked  H  was  composed  of  a  top  slab  made  frt>m 
puddled  bars,  hammered  after  the  first  heat,  and  rolled  after  the  second 
heat^  similar  to  the  rails  marked  Y,  the  iron  for  the  fiange  consisting  of 
four  pieces  instead  of  eight. 

The  pile  for  the  rails  marked  E  was  exactly  similar  to  that  for  the  rails 
marked  H,  excepting  that  the  pile  for  the  top  slabs  was  rolleil  after  the 
first  heat,  as  well  as  after  the  second  heat.  This  difference  in  the  mode 
of  manufacture  was  adopted  in  order  to  discover  whether,  in  this  commoD 
iron,  hammering  improved  the  rail  to  a  corresimnding  extents  Instead 
of  No.  2  iron,  puddled  bars  were  chiefly  used  for  the  squares  near  the 
slab,  and  for  the  foot  of  the  rail. 

The  pile  for  the  rails  marked  N  consisted  of  puddled  bars  witliont  any 
top  slab.  All  the  piles  passed  through  the  rolling  succi^ssfully  witli  the 
exception  of  the  N  rails,  some  of  which  showed  cracks,  owing  t4)  the 
infeiior  ciuality  of  the  puddled  bar. 

The  Ijondou  and  Noithwestern  Railway  Comjiany,  being  intei-estiHl  in 
the  solution  of  this  i>roblem,  allowed  exi>erinients  to  l)e  made  on  their 
lin«»,  so  far  as  the  wear  of  these*  exi)erinu»ntal  rails  was  cimcenuKl.  The 
ex]K»rinients  wen^  cuiTitnl  out  at  CanuU*n  Town  Staticm,  wheiv  the  rails 
ctmld  be  better  and  more  thoroughly  tried  than  els<*whert».  First,  on 
a<*count  of  the  enormcms  tmtlic  which  obtains  at  that  s]M>t;  s(H*ondly, 
fi*oin  the  const4int  shunting,  and,  thinlly,  owing  to  the  grinding  action 
of  the  engine  w1uh»1s  in  starting  the  tniins.  The  ivsult  of  tliest*  ex|H'ri- 
ments  is  shown  in  a  stories  of  tables,  dniwn  up  by  Mr.  II.  WcNMlhouse, 
su|H4'inteiident  of  iH»rnianent  way.     (S<»e  AiJjMMidix.) 

The*  following  t4ible  shows  the  nuniln^r  of  tons  ))ass4Ml  over  each  ex|ieri- 
mental  rail  lu^foiv  it  was  crushtMl,  and  also  befon*  the  mils  wen»  taken  out: 

Murk  of  rail.  I      Cni«hed.      :     W<*ni  cmL 

TonM.  TtmM. 

T '        3.CK).000  S.lMtt.000 

V 4.H4J.OOO         \9m.(at 

II 3,tM«.<W>  .\Uffii,O0l 

K fi.  IW.  WW  I  8.57W.0W 

N    3,W0.Ol):»  '  \.%9a(»0 

I 

Aii<»t1ier  table, calculated  fnmi  tlie  preceding  one,  shows  how  huig  the 
mi/s  Will  liistf  Mn]>iN)sing  them  to  Ik*  pass«»d  over  by  ;5,(KH)  trains  yearly 
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each  tram  being  comiiosed  of  an  engine  weighing  30  tons,  and  of  20 
wagons  of  10  tons  each,  or  a  gross  load  of  230  tons. 

From  these  tables  it  was  ascertained  that  the  five  diffei'ent  descrip- 
tions of  rails  were  on  the  average  crashed  in  six  years,  and  worn  out  in 
Dine  years,  thus : 


T. 

Y. 

H. 

E. 

N. 

1 
Crashed.  Worn  oat 

1 

1 

Crashed.  Woraout. 

1 

Crashed.  Woraont. 

Crashed. 

Worn  cut. 

Crashed.  Wora  out 

Jemn. 
5 

7 

Tutrt, 
6 

Tears. 

7 

rears. 
5 

Yeart. 

7 

Years. 
10 

1 

Yectri.         Years.         Years. 

13       i         5       :         8 

1 

As  the  object  of  these  experiments  was  chiefly  to  ascertain  the  differ- 
ence between  a  rolled  and  a  hammered  slab,  both  made  from  inferior 
iron,  E  representing  the  former  and  H  the  latter,  those  rails  were  placed 
80  as  to  compare  their  relative  resistance  to  wear;  and  the  result  shows 
the  E  rail  with  the  rolled  slab  to  be  superior  at  each  place  where  the 
rails  were  tested. 

Among  the  other  descriptions  of  rails  the  N  section  endured  the 
longei^t,  although  it  had  no  top  slab  of  No.  2  iron. 

The  conclusion  is  thus  arrived  at  that  hammering  after  the  first  weld- 
ing heat,  for  this  particular  kind  of  iron,  does  not  improve  the  endurance 
of  the  rails,  but  that  the  simplest  mode  of  manufacture  has  also  the 
material  advantage  of  being  the  best.  These  trials  at  the  same  time 
establish  the  feet  that  it  is  not  the  wear  or  the  diminished  sectional  area 
caused  by  abrasion  which  produces  the  unsatisfactory  results  in  the 
endurance  of  iron  rails,  but  the  lamination  caused  by  imperfect  welding. 
This  explains  the  great  difference  in  the  result  between  the  wear  of  rails 
made  in  exactly  the  same  way,  the  welding  in  the  one  case  being  i>erfeet, 
whilst  in  the  other  it  has  been  very  imperfect. 

The  results  obt^iined  at  the  Camden  Town  station,  however,  are  not 
applicable  to  the  circumstances  and  conditions  of  the  wear  of  rails  which 
occurs  under  ordinary  traffic,  but  rather  to  exceptional  situations,  where 
the  wear  is  occasioned  principally  by  the  frecpient  use  of  the  brakes  and 
by  continual  shunting,  in  a  much  higher  degree  than  at  any  other  point 
of  the  line.  These  results  may  also  be  attributed,  in  part,  to  the  great 
weight  of  the  locomotives  in  proportion  to  the  weight  of  this  particular 
section  of  rail. 

Rails  of  the  same  dimensions  and  of  similar  quality  of  iron  to  those 
marked  E  have  been  tried  on  the  Great  Northern  railway,  and  have 
lasted  during  the  passage  of  about  65,000  trains  of  a  total  aggregate 
weight  of  13,000,000  tons,  one-fourth  part  of  this  traffic  being  at  a  speed 
of  about  40  English  miles  per  hour,  and  the  remaining  three-fourths  of 
15  miles  an  hour. 

These  experiments  confirm  the  rule  laid  down  in  Mr.  K.  Price 
Williams's  jmper  "On  the  Maintenance  of  Permanent  Way,*"  vVi.., \X\».\, 
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the  endurance  of  rails  may  be  measured  by  the  product  of  the  8X)eed  and 
of  tlie  passing  weight.  The  trial  rails  on  the  Great  Northern  railway 
may  thus  be  said  to  have  borne  276,000,000  tons  at  a  speed  of  one  mile 
per  hour.  The  endurance  of  the  rails  tried  at  Camden  Town,  under 
such  unusual  conditions,  is  much  less,  and  may  be  represented  by 
120,000,000  tons  at  a  speed  of  one  mile  i)er  hour. 

Another  method  of  arriving  at  a  judgment  as  to  the  endurance  of 
these  rails  on  the  Swedish  state  lines,  is  found  in  the  renewals  which 
have  been  already  made  on  those  railways.  The  present  experience 
extends  over  a  period  of  nine  years  on  portions  of  the  most  severely 
worked  lines,  namely,  at  (rottenburg  and  Malmo,  and  also  during  a 
I>eri(Mi  of  six  years  on  the  whole  system.  The  renewals  on  the  main  line 
have  been  in  an  increasing  proportion,  being  in  one  came  30  or  40  per 
cent,  higher  than  in  the  preceding  year ;  and  a  mean  calculation  gives 
the  probable  result  that,  taking  the  last  renewals  of  the  rails  laid  down 
on  the  construction  of  the  lines  at  about  18  years  from  the  commence- 
ment, the  average  life  of  the  rails  will  be  15  years. 

The  weight  which  has  passed  over  the  rails  during  these  15  years, 
judging  from  the  rejKirts  contained  in  the  annual  accounts  of  the  gov- 
ernment railway  administration  as  to  the  traffic  returns  of  aU  the  state 
lines  during  the-  years  1862  to  1865,  may  be  a«simied  to  be  a  yearly 
increase,  in  the  gn>«s  load,  of  only  15  i)er  cent.  i)er  mile  after  the  year 
1865.  The  yearly  incn»a8e,  however,  on  the  line  nearest  Gottenburg 
since*  1862,  of  transiwrted  goods,  has  amounted  to  30  i)er  cent.,  and  near 
^lalnio  to  18  i)er  cent.  Further,  supposing  the  winie  ])roi)ortion  to  exist 
lH»tweiMi  the  gross  and  the  net  loads  for  the  year  1865,  it  may  be  taken 
at  about  (5,000,000  tons,  a  qujintity  which  c^mipares  \i*ith  the  resalts 
ol)taiiuMl  on  tlie  English  lines,  giving  for  the  life  of  the  best  of  the 
tlin»e  AM  sort  of  rails  the  same  average  life  as  that  of  the  E  rails.  This 
(*(>ii firms  the  conxH*tness  of  the  tluM^ry  that  the  life  of  rails  is  measured 
by  the  ]>roduct  of  the  weight  and  the  siH»e(l. 

Tli(»  rails  used  on  tlu*  Swedish  lines  an»  mostly  of  the  E  or  rollcMl  class 
befon*  mentioned.  Those  tricMl  on  the  irwut  Northern  line  were  also  of 
that  kind  of  manufactun*,  but  of  a  heavier  section.  The  sihhhI  at  which 
tin*  load  was  <»aiTied  over  the  exiwrimental  rails  on  the  (irreat  Northern 
niilway  was  much  higher  than  on  the  Swedish  lines,  being  in  the  pro- 
I>ortioii  «)f  20  on  the  Great  Northern  to  U\  miles  average  siH»ed  on  the 
Swedish  railways. 

Tlu»  conclusions  the  author  has  arrived  at  are,  that  no  rule  can  he 
laid  down  for  the  manufacture  «>f  mils  that  will  api)ly  to  every  manufitc- 
turiiig  district;  but  that  in  the  castM)f  Welsh  iron,  to  which  he  han  nitwe 
particularly  n»fenvd,  it  has  lH»en  i>n>ved  that  tlu»  Ix^st  method  of  maun 
farturing  the  mil  is  that  now  most  conim<»iily  pmcticed,  viz:  nilling  the 
iron  into  bai-s,  i>iling  theJtc*,  and  rciM»at«Ml  rolling  to  the  tinisluHl  rail 
without  hammering.  The  author  assumes  the  pix'judicial  rt^sult  from 
Jjiiiiiwcring  to  Im»  owing  to  the  large  amount  of  sulphur  in  the  Welsh 
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iron.  Where  the  iron  contains  more  phosphorus  and  less  sulphur,  as, 
for  instance,  in  the  Cleveland,  Belgian,  and  French  iron. districts,  ham- 
mering has  proved  beneficial,  and  rails  have  been  made  direct  from 
paddled  bars  without  the  intermediate  process  of  piling,  this  being,  in 
fact,  the  method  generally  adopted  in  those  places,  and  being  found  to 
answer  best. 

These  experiments  seem  to  indicate  that  220,000,000  tons  may  be  car- 
ried over  rails,  of  the  section  and  make  referred  to,  at  a  speed  of  one 
mile  per  hour;  so  that  any  railway  company,  knowing  the  load  which 
yearly  passes  over  their  line  and  the  speed,  may,  by  multiplying  the  one 
into  the  other,  and  dividing  this  product  by  220,  ascertain  the  life  of 
iron  rails  in  years. 

DISPOSAL  OP  IRON  RAILS  WHEN  WORN  OUT. 

As  to  the  disposal  of  the  rails  when  worn  out,  and  as  to  the  x)ossibility 
of  rerolling  old  rails  with  advantage  by  companies  far  situated  from  the 
seat  of  manu£acture,  such  as  the  British  colonies,  the  countries  around 
the  Mediterranean  or  the  Baltic,  the  author  thinks  that  for  railways 
near  the  seat  of  rail  manufacture,  the  best  way  will  be  to  continue  to 
sell  the  old  rails  to  the  rail  mills.  Por  other  countries,  situated  like 
Sweden  for  instance,  it  becomes  important  to  ascertain  whether  it  would 
not  be  more  advantageous  to  reroU  them. 

The  increasing  traffic,  the  augmented  speed,  together  with  the  heavier 
engines  now  found  desirable,  have  all  a  tendency  to  more  severe  wear, 
and  to  render  necessary  more  frequent  renewals  of  the  rails.  These 
renewals  are  executed  with  more  and  more  difficulty,  as  the  greater 
number  of  trains  limits  the  time  at  disposal,  whilst  the  stoppage  of  the 
traffic  thus  occasioned  often  results  in  accidents.  These  considera- 
tions, together  with  tlie  recurring  expenses  of  renewals,  have  conduced 
to  the  employment  of  a  more  durable  material  for  rails,  as  steel,  which 
i«  already  much  used.  The  new  rails  have  been  manufactured  either 
entirely  of  steel,  or  iron  rails  have  had  steel  tops  added  to  them. 

In  the  case  of  steel-top  rails  the  head  has  either  been  entirely  formed 
of  Ateel,  or  else  the  upper  surface  only  has  been  covered  with  a  thinner  or 
thicker  top  slab,  say  half  an  inch  thick  in  the  rail.  The  top  slab  has 
been  joined  according  to  the  different  methods  used  for  forming  the  pile, 
80  that  it  has  been  either  lying  flat  over  the  wearing  part  of  the  rail 
head,  or  it  has  spanned  the  mass  of  inm  with  its  exterior  edges,  thus 
fixing  the  steel  without  reference  to  the  weld;  it  has,  in  fact,  been  partly 
mechanically  £i«tened  to  it.  The  mode  of  making  the  pile  at  several 
places  where  old  rails  have  been  used  instead  of  puddled  bars,  is  shown 
in  the  plans,  Figs.  A,  B,  and  0.^  The  pile  used  at  Dowlais  for  120  tons 
(tf  steel-headed  rails  for  the  Swedish  government  railways  in  September 
last  is  shown  in  Plan  B,  and  the  one  used  at  Horde,  in  Germany,  Plan 
A,  all  for  the  manufacture  of  steel-headed  rails. 

*  These  illoBtrations  are  omitted. 
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The  use  of  steel  rails  has  much  increased  in  England,  and  many  rail- 
way companies  are  adopting  them  as  fast  as  their  financial  circumstances 
will  allow. 

The  existence  of  a  cheap  raw  material  in  the  shai)e  of  old  rails,  and 
rerolling  them  together  with  Bessemer  steel  tops,  affords  an  opening  for 
canying  out  the  manufacture  of  rails  profitably  for  railway  companies 
far  removed  from  the  seat  of  manufacture,  even  when  exposed  to  foreign 
competition.  If  such  rerolling  were  carried  out  in  Sweden,  instead  of 
selling  the  woni  out  iron  rails  in  England,  the  exiiense  of  freight  to  and 
fro  would  be  saved,  which  may  be  reckoned  at  £2  per  ton.  The  neces- 
sary cost  of  coal  would  not  increase  the  price  of  rails  more  than  about 
10«.  per  ton  for  rerolling  rails  in  Sweden. 

The  question  is  thus  reduced  to  an  inquiry' whether  the  increased  cost  of 
manufacture,  due  to  the  smallness  of  the  quantity  to  be  made,  would 
amount  to,  or  exceed,  the  remaining  part  of  the  difierence  of  the  freight, 
£1  lOs.  per  ton.  If  so,  it  would  then  be  of  no  use  to  attempt  the  estab- 
lishment of  a  manufacture  of  rails,  either  by  the  government  in  connec- 
tion with  other  workshops  for  the  repair  and  renewal  of  railway  materials 
of  other  kinds,  such  as  engines,  axles,  wheels,  etc.,  or  by  private  capi- 
talists. 

An  estimate  has  been  made,  the  particulars  pf  which  will  be  found  in 
the  apiK'udix,  of  the  cost  of  manufactiuing  rails  in  Sweden,  composed  of 
Swedish  Bessemer  steel  for  the  head,  No.  2  iron  for  the  fiange  or  ftnit, 
the  n»mainder  of  the  pile  being  of  old  iron  rails.  The  mils  are  of  the 
Vigiioles  section,  weighing  GO  i>ounds  \iev  yanl. 

From  these  calculations  it  is  shown  : 

1.  That  acconling  to  jjlan  A,  with  the  whole  heM  of  Be»sc»mer  steel, 
the  cost  iH'r  ton  on  an  annual  uiake  of  1(),(KM)  tons  is  £8  12m.  Id.;  and 
secondly,  according  to  plan  B,  with  the  top  or  wearing  surface  of  the 
rail  only  of  Bessemer  steel,  the  cost  iK^r  ton  on  an  annual  make  of  tf,<HIO 
tons  is  £8  ik.  Sd. 

It  therefort»  follows  that  the  <lifferen(re  l)etween  these  amountM  and 
£10,  the  lowest  price  at  whi(*h  such  mils  can  lie  imiM)rted  into  HwHlen 
from  England,  viz.  £1  7m.  IW/.,  by  plan  A,  and  £  I  l.'U.  4f/.,  by  plan  B, 
n*siMH'tively  rt*pn»m*nts  the  net  i>rofit  to  Ik*  derived  fnmi  the  transfer 
of  n^rolling  oi)enitions  to  Sweden.  In  other  wonls,  providing  this 
C4d('ulation  is  not  too  low,  this  ivpresents  in  the  first  case  10  |>er  cent., 
and  in  the  scmhhuI  case  alnnit  20  ]NM*<*ent.  of  the  winkle  cost  of  i>nxiuction. 

In  England,  the  liondon  and  North  Western,  and  the  Oreat  Western 
niilway  (*oinpanies  are>  rerolling  the  worn-out  mils  at  their  own  work- 
shops, where  the  repairs  of  other  railway  materials  ai*e  also  exe<*uted, 
and  at  lN>th  these  ]>Iaces  Bessemer  steel  has  been  used  for  the  liead  of 
the  mils.  The  other  English  railway  (*onipanies  are  Moling  their  worn- 
out  mils,  as  there  is  snfficient  coniiN*titioii  to  prt*vent  them  iMung  sold 
1m*1ow  the  market  jirice. 

Tlwiv  JNiiomilwaycomimny  inFmnce  which  has  works  for  n^rollingtlie 
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wom-oat  rails ;  neither  is  there  any  in  Belgium  or  in  Prussia,  the  rails  being 
sold  to  the  private  rail  mills  in  the  respective  countries,  and  being  used 
in  connection  with  other  iron  for  rail  manufacture. 

In  Austria,  the  state  railways  are  carrying  out  the  rerolling  of  rails 
ftt  the  state's  own  workshops  at  Gratz,  while  the  making  of  axles  and 
tires  is  i>erfonned  at  the  state's  workshop  at  Neuberg. 

In  liussia,  the  rolling  of  the  rails  is  executed  at  a  workshop  near  St-. 
Petersburg,  altered  for  the  purpose  by  a  private  company.  The  side 
irons  and  top  slabs  are  of  manufacture,  but  sometimes  the  top  slabs  are 
made  at  home  from  scrap  iron.  The  English  fuel  is  used.  The  Peters- 
burg and  Moscow  railway  receive  in  exchange  for  their  old  rails  three- 
quarters  of  their  weight  in  new  rails,  and  pay  a  certain  sum,  according 
to  the  specification,  for  each  weight  of  rails  received.  By  the  other  great 
Bussian  railway  the  old  rails  were  at  first  Sent  to  England,  but  for  some 
time  a  private  iron- work  near  Petersburg,  called  Orgareff,  has  carried  on 
the  rerolling  on  the  following  conditions :  The  railway  company  finds 
one  ton  of  old  rails,  and  receives  one  ton  of  new  rails,  and  pays  £7  14». 
per  ton,  but  has  then  a  guarantee  for  five  years. 

Having  stated  the  case  of  Sweden  as  an  exami^le,  other  railways  in 
similar  circumstances  in  the  British  colonies  and  in  the  countries  round 
the  Mediterranean  may  be  similarly  dealt  with.  The  special  con- 
ditions being  different  in  each  case,  make  it  difficult,  if  not  impossible, 
to  give  an  example  that  would  suit  every  case.  The  i)rinciple  laid  down 
may  be  useful  as  a  guide  as  to  what  is  to  be  done  with  the  rails  when 
worn  out. 

THE  MOST  ECONOMICAL  MATEEIAL  TO  BE  EMPLOYED  FOE 

BAILS. 

In  the  first  part  of  the  third  division  of  the  paper,  as  to  the  best  and 
most  economical  material  to  be  employed  for  rails,  the  particular  circum- 
stances aftecting  Sweden  are  considered. 

From  these  facts  the  following  conclusions  are  drawn : 

First.  That  solid  Bessemer  steel  rails,  which  are  not  likely  to  be  man- 
ufactured at  a  cheaper  price  in  Sweden  than  in  England,  or  £13  per  ton, 
are  too  dear  to  use  on  the  Swedish  railways. 

Second.  That  the  Swedish  jmddled  steel  rails,  which  cannot  be  manu- 
&ctured  for  less  than  £12  i)er  ton,  are  also  too  dear  for  the  railways, 
even  if  they  should  last  twice  as  long  as  iron  rails  of  English  make. 

Thinl.  That  steel  top  rails  at  £10  per  ton  are  the  cheapest  for  the  Swe- 
dish railways,  being  cheaper  than  rails  of  Welsh  iron  at  £8  per  ton ;  and 
that  it  will  thus  become  the  duty  of  the  railways  administration  to  pro- 
core  such  a  steel-top  rail,  not  only  for  the  new  lines  about  to  be  con- 
8tnicted,  but  also  for  the  maintenance  of  the  existing  lines. 

In  arri^TUg  at  these  conclusions,  it  must  l>e  admitted  that,  up  to  the 
present  time,  the  experience  of  the  durability  of  the  diflferent  kinds  of 
rails  has  pot  been  sufftcient  to  render  the  conclusions  drawn  ttvorovL%\vVs 
reliable. 
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Further,  this  exi)erience  of  the  durability  of  the  steel-top  rail  and  of 
the  solid  steel  rail  may  not  agree  with  individual  cases  of  fiEulnre  where, 
in  consequence  of  defective  Jsv^elding,  the  steel  head  has  come  o£f,  or  where 
the  solid  steel  rail  has  broken.  At  the  same  time,  it  must  be  admitted 
that  the  process  of  steel  making,  and  of  welding  the  steel  slats  to  the 
rail,  is,  as  yet,  in  its  infoncy,  so  that  great  progress  may  yet  be  expected. 
The  principle  ought  not  to  be  condemned  because  of  individual  failures. 

Assuming  that,  under  a  very  heavy  traffic,  common  iron  rails  last  five 
years,  steel-top  rails  15  years,  and  solid  steel  rails  30  years,  and  that  the 
iron  rails  cost  £7  per  ton,  steel-top  rails  £10  per  ton,  and  solid  steel  rails 
£15  x>er  ton,  and  that  the  old  steel-top  and  iron  rails  are  valued  at  £4 
per  ton,  and  the  old  solid  steel  at  £8  per  ton,  then  ^ith  a  rail  section  of  84 
X)ounds  i>er  yard,  250  tons  of  rails  will  be  required  for  one  mile  of  double 
line,  and  the  cost  of  laying  the  rails  may  be  estimated  at  £1  per  ton. 
The  following  example,  as  to  iron  rails  lasting  five  years,  will  serve  to 
explain  the  way  in  which  the  subsequent  annuity  tables  have  been  cal- 
culated : 

Two  hundred  and  fifty  tons,  at  £7  jier  ton £1, 750 

Cost  of  laying  down 250 

Total 2, 000 

Which  sum,  at  the  end  of  five  years,  at  five  per  cent.  com]M>und 

interest,  becomes 2, 552 

Tlie  difference  Ix^twecn  this  sum  (£2,552)  and  the  value  of  the  old 

mils  (250  tons  at  £4  i)or  ton=£l,000)  is 1, 552 


Tlio  annuity  required  to  recoup  this  latter  sum  in  five  years  is  £280. 

For  one  English  mile  of  double  line,  inten^st  l>eing  reckoned  at  5  i>er 
cent.,  and  stiH^l-toj)  mils  Inking  calculat4*d  to  last  three  times  and  solid 
steel  rails  six  times  as  long  as  inm  mils : 

Annuity  table. — Xo.  1. 


I 


Th«>  annnity  would  be  for— - 


Wb«n  Iron  mlU  Ia«t — 

Iron  nU!*.  ^,^  ^           ^^^ 

a  yenni I  jeSKT               JEWS     '               irflS 

3  ..do i  417    I             307                      «1 

4  ..do  ;  339    i              S47                      MS 

5  ..do  880    .              218                     930 

10. do :  179 

lii..do !  134 

90. .do 130 


148  «1 

140  900 
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It  may  be  objected  that  the  prices  quoted  for  solid  steel  rails  in  the 
foregoing  calculations  are  too  high.  Bails  of  this  kind  have  been  sold 
in  some  places  as  low  as  £12  i)er  ton,  but  for  the  very  best  quality-  the 
present  price  is  £15  per  ton,  and  it  is  only  from  these  that  the  experi- 
ence has  been  gained  as  to  their  enduring  six  times  as  long  ns  iron  rails. 
However,  table  No.  2  has  been  calculated  for  the  different  kiuils  and 
l)eriods  at  the  following  i)rices,  \iz :  iron  rails  at  £6,  steel-top  rails  at  £9, 
and  solid  steel  rails  at  £12  per  ton,  crediting  the  old  iron  and  steel-top 
rails  at  £3  x>er  ton,  and  the  solid  steel  rails  at  £5  per  ton. 


Annuity  table. — yo.  2. 


The  annnfty  would  be  for— 

Wben  Iron  nUli  last— 

Iron  rails. 

Steel-top 
rails. 

£383 
283 
234 
206 
149 
136 
136 

Solid  steel 
mils. 

2  yean 

£574 
404 
319 
968 
166 
133 
117 

£288 

3  ..do 

233 

4  ..do 

230 

5  ..do 

174 

10..do 

168 

15.  .do 

163 

»..do 

150 

This  table  shows  that  in  all  cases,  except  the  last,  solid  steel  rails  are 
the  cheai)eHt. 

Tlie  amount  of  traffic  must,  therefore,  decide  which  material  it  is  the 
most  economical  to  use  for  the  maintenance  of  the  permanent  way.  For 
all  railways  where  ordinary  ux)n  rails  are  worn  out  in  five  years,  or  in  a 
shorter  time,  solid  steel  rails  are  the  most  economical  at  the  i)rice  quoted 
in  table  No.  1. 

WTien  ordinary  iron  rails  hast  over  five  and  up  to  ten  years,  steel-top 
rails  would  be  the  cheapest ;  iron  rails  in  these  cases  being  clearly  proved 
to  be  the  most  expensive,  although  the  cheai>est  where  they  last  from  15 
to  20  yejirs. 

As  these  calculations  are  founded  on  the  short  experience  gained  up 
to  the  present  time  in  reference  to  the  relative  endurance  of  the  different 
kinds  of  rails,  a  still  longer  trial  is  desirable. 

The  foregoing  tables  refer  to  mils  of  the  Vignoles  section.  Table  No. 
3  has  been  made  up  for  the  ordinary  double-headed  rails,  according  to 
the  prices  stated,  the  considerations  being  the  same  as  in  table  No.  2, 
except  that  the  chairs  have  been  taken  into  account.  Allowance  has 
been  made  for  140  tons  of  new  chairs  per  mile,  at  £5  y^ev  ton,  credit 
being  given  for  the  value  of  the  old  chairs  at  £2  10«.  per  ton.  It  may 
be  observed  that  steel-headed  rails  are  hero  estimated  to  last  foui*  times, 
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and  solid  steel  rails  eight  times  as  long  as  ordinary  iron  rails;  that  is, 
making  allowance  for  the  use  of  both  faces : 

Annuity  t4ible. — No,  3. 


Tbe  annnity  would  be  for— 

When  iron  raili  laai— 

Iron  rails. 

Steel-top 
rails. 

Solid  steel 
railc 

2  years 

£780 
551 
436 
366 

239 
183 
163 

£379 
391 
944 
233 
177 
166 
163 

£996 
949 

3  ..do 

4  ..do 

99B 

5  ..do 

217 

10.. do 

199 

15.  .do 

SO.. do 

This  table  indicates  that  the  iron  rails  are  in  no  instance  the  cheapest ; 
but,  on  the  contrary,  that  when  iron  rails  last  only  up  to  five  years,  solid 
steel  have  the  advantage ;  and  where  the  iron  rails  have  a  longer  dura- 
tion, then  steel-headed  rails  are  the  most  eox)nomical. 

It  is  to  be  hope4  that  railway  companies  having  a  heavy  traffic  will 
give  different  sorts  of  rails  great  attent  on,  and  submit  them  to  trials  on 
a  large  scale ;  and,  on  the  other  hand,  that  the  steel  works  will  try  their 
utmost  to  manufacture  solid  steel,  a«  well  as  steel-headed,  rails  of  the 
best  sort  for  the  purpose,  so  tliat  this  iini)ortant  questicm  may  soon  be 
decided. 

Before*  coii<*ludiiig,  another  fact  must  be  taken  into  consideration,  viz., 
the  sidety  of  the  three  difterent  materials,  in  i*egard  to  high  si>eeds, 
s<nx*rc»  climate,  &c.  This  m^ems  of  late  to  have  engaged  the  attention  of 
the  railway  world,  and  ha«  been  discussed,  not  only  in  Englami  but 
on  the  continent.  The  Swedish  government,  haWng  undertaken  the 
constniction  of  railways  in  that  country,  ai)pointed  a  committc^e,  com- 
posi»d  of  many  eminent  men,  to  consider  it.  This  committee  found  it 
nec(\ssary  to  make  exi)eriment«  with  different  materials,  fVom  England 
as  well  as  Sweden,  and,  after  five  years'  consideration  and  study,  the 
n*iM)rt  has  just  been  imblished  by  Professor  Styffe,  the  director  of  the 
(iovernmeiit  S<*hool  of  Mines  at  Stockholm, 

From  this  ivi)ort  it  ai)iH»ars  that  the  tenacity  and  elongation  of  differ- 
ent materials  are  intiucuced  by  the  amount  of  carbon. 
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The  tenacity  influenced  by  carbon. 


DMcriptlon  of  materiali. 


Swedish  Be«emer  iteel  and  UchartlaM  gtoel . 

For  east  cteel 

BeMemar  ite^  or  Iron 


Iron  from  lake  om,  (ricb  In  pboiphonii) 

Iron  from  Dodlaj,  (rieh  in  ilag  and  photphomii) 

Iron  Urom  Mid]osboro*-on-Tee« 

Paddled  Iron  from  Sweden  and  Low  Moor 

Swedish  iron  made  In  refining  famace 


Carbon  per.  cent. 

1. 85  to  1. 0 
0.e9toO.(Bl 
0.42  to  0.33 

Speoiflc  gravity. 

7.5 
7.65 
7. 77  to  7. 80 
7.84 


Elongation  per.  cent. 

0. 3  to  0. 9 
1. 2  to  2. 1 
1.9  to  4 


0. 8  to  3. 4 
2.5to4.2 
3.4to&9 
6. 1  to  9. 5 
7. 3  to  7. 8 


The  absolute  strength  influenced  by  carbon. 


Deierfption. 


Carbon  per 
cent. 


Swedbkh  eharMMl  pnddled  iron . . . 
Swe^hh  ehareoal  paddled  iron. .. 

Swedish  Bessemer  steel 

Swedish  Besremer  steel 

Swedish  Bessemer  steel 

Swedbh  Bessemer  iron 

Swedish  paddled  Iron 

Swedish  puddled  Iron 

Swedish  iron  from  another  work. 
Swedish  Iron  flrom  another  work. 
Swedish  iron  from  another  work. 
Swedish  iron  frtMn  another  work. 


0.8 

0.7 

0.8 

0.55 

0.50 

a20 

0.70 

0.70 

0.6 

0.6 

0.5 

0.7 


Weight  in 
lbs.  per  8q. 
inch  when 
broken. 


113.  .381 
84,265 
90,921 
86,941 
71,090 
48,102 
83,441 
83,716 
73,492 
82,344 
78,432 
86,049 


These  tables  show  that  the  hardest  material  has  the  greatest  absolute 
strength,  both  before  and  after  permanent  set  has  tiikeii  phiee,  but  it 
has  the  least  ductility;  on  the  other  hand,  a  softer  material  shows  the 
greatest  tenacity  or  elongation,  the  Bessemer  material  gi^^ng  the  same 
results  as  that  prepared  from  the  same  pig  iron  by  puddling,  refining  or 
the  east-steel  process. 

In  the  diagram  illustrating  these  results,  the  percentage  of  carbon 
and  phosphorus  is  stated  in  nearly  all  cases.  The  limit  for  the  ainoimt 
of  carbon  seems  to  be  for  the  Bessemer  material  1.2  to  1.5  per  centum. 
With  a  larger  amount  the  absolute  strength,  as  well  as  the  tenacity,  has 
been  found  to  decrease.  When  the  amount  of  carbon  does  not  exceed 
0.4  i)er  centum,  and  the  material  is  not  worked  at  too  low  a  heat,  the 
elongation  seems  to  be  16  \^t  centum,  or  the  same  as  for  puddled  iron 
fn>m  the  "Same  pig  iron ;  and  as  such  Bessemer  material  is  not  only  much 
stronger,  but  also  more  solid  or  homogeneous  than  the  puddled  material, 
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it  deserves  a  decided  preference  for  all  railway  purposes.  The  few  caaes 
of  failures  of  rails  by  breaking  may  be  accounted  for  as  the  result  of  too 
hard  a  material,  not  perfectly  manufactured,  having  been  made  at  the 
earlier  period  of  the  introduction  of  the  process.  The  experience  which 
has  now  been  gained  should  certainly  prevent  any  recurrence  of  this. 

Iron  and  steel  when  tried  for  tensile  strength  under  the  influence  of 
extreme  temi)eratures,  such  as  boiling  water  and  at  the  freezing  iK>int 
of  mercury,  has  led  to  the  discovery,  contrary  to  the  general  belief,  that 
the  tensile  and  absolute  strength  is  greater  diuing  cold  than  during 
ordinary-  temi>erature ;  that  is,  iron  or  steel  is  stronger  in  winter  than  in 
summer.  The  reason  wiiy  more  breakages  occur  in  winter  than  in  sum- 
mer is  asserted  to  be  due  to  the  extreme  cold  aflecting  the  elasticity  of 
the  supports,  (sleepers,)  and  that  elasticity  in  any  way  given  to  the  roll- 
ing stock  also  favorably  affects  the  resistance  of  the  rails. 

However,  if  the  supiwrts  have  the  same  elasticity  in  summer  as  in 
winter,  as,  for  instance,  would  be  the  case  >nth  granite  rock,  then  Pro- 
fessor Stj'ffe  asserts  that  the  same  mils,  either  of  iron  or  of  steel,  can 
resist  a  heavier  blow  from  a  falling  ball  at  the  temperature  of  extreme 
cold  than  on  a  hot  summer's  day.  Although  the  exi)eriments  have  been 
conducted  with  the  utmost  care  and  skill  that  science  and  money  can 
afford,  it  seems  desinible  that  this  theory  should  be  proved  on  a  larger 
scale  than  Professor  Styffe  has  had  an  opi>ortunity  of  doing,  before  it 
can  Ih»  n»li(Ml  uiM)n. 

At  a  meeting  of  engineers,  at  Stockholm,  in  March,  18C7,  it  was 
decid(»d  that  Bessemer  steel  rails,  made  from  clian*oal  pig  iron,  might, 
without  risk,  Ik*  used  10  i)er  centum  lighter  than  the  English  iron  rails, 
and  in  Austria  this  has  already  been  pra<*ticed  with  success  by  the 
engineer-in-chief,  Wiihler. 

It  must,  liowev(»r,  he  observed,  that  i\w  raw  material  ns<»d  in  both 
(»ases  is  charcoal  i)ig  iron  of  a  suin^rior  (piality  as  compan*d  with  that 
us4»d  in  England  for  nuiking  Bess4»iner  rails,  which  may  be  seen  from 
the  following  analysers  made  by  two  eminent  chemists : 

Analynes  of  Swedish  ami  English  pig  iron. 


Bewrmer  SwcdUh  pig  iron,  Png«>nita  Worki. 
Analys«'d  by  Kohlberf . 


English  Beniem^r  pig  iron,  Workington,  CvmberUuid. 
AualystHl  by  John  Perry. 


Per  etnt. 

Grmpbitr  .   a  733  | 

Combined  ear1>on 2.  138 

HiMcon 0.  «4I 

MangaueM 2.  W6 

Snlphar 0.  015 

Phoaphonia 0.  (R)8 


Ptr  tent. 

Carbon %.  Wl 

Mlllcon a. ») 

Manfrant*  Me 0.  »/J9 

Sulphur 0.  OBI 

PhoMphonm 0. 0(1 


Thes<»  analyses  show  that  the  great  <lifference  betwi^en  the  Uvo  is  the 
excess  of  silicon  in  the  English,  and  of  manganese  in  the  Swedish  pig 
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iron;  thus  exi)laimng  why  the  one  gives  a  better  result  than  the  other, 
although  worked  entirely  without  the  addition  of  spiegeleisen. 

If  there  be  only  0.6  per  cent,  of  carbon  in  the  solid  steel,  and  0.3  \yeT 
cent,  in  the  steel  for  the  steel  head,  the  safety  ought  to  be  the  same  for 
all  the  three  kinds,  and  this  would  not  influence  the  former  calculations 
as  to  which  is  the  best  and  most  economical  material  for  rails. 

Having  watched  the  development  of  the  Bessemer  process  in  England, 
as  well  as  on  the  continent,  it  seems  to  the  author  that  by  that  process 
a  good  and  pure  raw  material  has  the  same  advantage  over  an  inferior 
one  as  in  all  other  processes,  and  that  a  superiorx>roduct  cannot  be  obtained 
from  an  inferior  raw  material  by  that  process  any  more  than  by  others. 
In  having  mentioned  Swedish  material,  as  an  example,  it  must  not  be 
gapposed  that  it  is  wished  to  advocate  the  use  of  Sweilish  inm  in  this 
country,  bat  simply  to  draw  attention  to  the  better  material,  as  equally 
good  charcoal  iron  can  be  supplied  from  Canada  and  India,  both  English 
colonies.  It  may  also  be  remarked,  that  the  author's  endeavor  has 
been  to  arrive  at  the  truth  irrespective  of  prejudice,  and  that  he  has  no 
wish  to  be  deemed  an  advocate  for  one  kind  of  rail  more  than  any  other. 


APPENDIX  O. 

UW  OF  LIVRET  IN  FRANCE. 

INSTRUCTIONS  AS  TO  THE  LIVRETS  OP  WORKMEN. 

Prefecture  of  Police,  1st  Division,  4th  Office,  2d  Section, 

Faris^  October  15,  1855. 

Gentlemen  :  In  order  to  respond  to  want«  strongly  felt  in  the  industry 
of  the  country,  the  government  of  the  Emperor  has  presented  and  had 
adopted  by  the  legislative  power  a  law  as  to  the  discharge  of  workmen. 
This  law  was  promulgated  the  22d  of  June,  1854,  and  was  followed  by 
an  imperial  decree  designed  to  regulate  its  application,  and  bearing  date 
the  30th  of  April,  1855. 

I  have  prescribed  by  an  ordinance  of  i)olice,  dated  this  day,  the  publi- 
cation in  the  department  of  the  Seine  of  these  two  acts  of  the  sovereign 
IK)wer,  of  which  I  have  to  enforce  the  execution,  with  your  assistance. 

It  is  my  duty,  in  notifying  you  of  the  new  regulation,  to  make  you 
api>reciate  its  full  imi)ortance,  and  to  facilitate  your  study  of  it  by  a  few 
general  instructions. 

The  lirref,  which  the  ill-disposed  have  sometimes  sought  to  discrredit 
and  ivnder  uniM)pular,  is  an  institution  l>eneficial  and  protecting  to  the 
workman.  It  assures  to  liiiii  the  sui>p()rt  of  authority,  and  Inn^'omes  for 
him  an  iiicontrovei-tiblc  titl(»  to  coiilidence  and  esteem.  Far  from  l>eing 
an  assault  on  his  liberty  and  dignity,  it  has  marked  the  emancipation  of 
industry,  of  which  it  ha^  been  the  consequence,  and,  as  it  were,  the 
declaration. 

The  law  of  the  22d  germinal,  year  XI,  which  crt»ated  this  institution, 
at  least  in  its  pn^sent  form  and  etfect,  is  due  to  the  geniius  of  the  First 
Consul  and  the  collaboration  of  Chaptal.  This  law  has  remained  as  the 
tnn*  e<Mle  of  lalnjr,  which  it  has  regulated  with  a  profound  understanding 
of  the  wants  and  conditions  of  nuxlern  industry.  However,  time  had 
n»vealed  certain  deficiencies  in  this  lirst  ivgulatiftn;  and,  on  the  other 
hand,  the  rapid  developnu»nt  of  Fivnch  industry  had  bixmght  new  wants, 
for  whit'h  tin*  last  governnu^nt  ha<l  tri(»d  to  provith'  by  presi»nting  various 
jjrojects  to  the  chamb<*rs,  none  of  which  have  beconu*  a  law. 

It  remained  for  the  KmiM»ror  NaiH»leon  111  to  complete  the  work  of  the 
First  Consul.  It  is  this  whi(*li  he  has  n(»w  (U>ne  in  en<h>wing  the  natioiuU 
ndustry,  which  already  owes  so  nnich  to  his  reign,  with  a  legislatiou 
vainly  <lenian(led  tor  twenty  years. 

Faithful  to  his  constant  s<»licitudc  for  the  laboring  classt*s,  the  KniiH^nir 
has  been  pI(»as«Ml  to  attach  new  favors  to  the  institution  of  wliich  we 
speak.  IIen<'4*fortIi  the  //r/rf  will  take  the  place  of  pass|M)rt  in  the  int^Tior. 
Jt  u'iJJ  be  a  ncHM'ssary  title  to  i)articipate  in  the  eh'ction  of  the  tv>M*H/  df$ 
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prudhammes:  in  shorty  it  will  remain  in  the  possession  of  the  workman 
and  serve  as  permit  of  residence  and  for  all  other  papers  of  surety,  instead 
of  being  deposited,  as  formerly,  in  the  hands  of  the  chief  of  the  establish- 
ment 

By  the  last  innovation,  of  which  he  has  personally  taken  the  initiative, 
the  Emperor  has  wished  to  honor  the  position  of  the  workman,  and  to 
give  to  his  relations  with  his  employers  that  character  of  equita>ble 
equality  which,  hitherto,  they  have  not  had.  One  cannot  doubt  that 
such  proofs  of  interest  will  touch  those  who  are  the  object  of  them. 

I  owe  you,  gentlemen,  these  preliminary  explanations,  which  will  serve 
to  make  you  grasp  the  spirit,  general  tendency,  and  liberal  character  of 
the  new  law.  They  are,  moreover,  the  natural  prelude  to  the  examina- 
tion  which  I  have  to  make  with  you  of  the  pro\isions,  purely  adminis- 
trative, of  which  you  are  to  second  the  apx)lication.  I  now  enter  on  this 
examination,  which,  for  greater  clearness,  I  will  divide  into  a  certain 
number  of  paragraphs. 

1.— Professions  and  workmen  to  whom  the  use  of  the  livret 

APPLIES. 

The  first  article  of  the  law  of  the  22d  of  June  has  for  its  object  to 
generalize  the  usage  of  the  lirret  without  making  it  go  out  of  the  circle 
purely  industrial.  It  extends  the  application  of  this  institution  to  pro- 
fessions which  liad  remained  outside  of  the  prescriptions  of  the  law  of 
the  year  XI. 

The  terms  of  this  article  are  clear  and  precise.  A  few  explanations, 
however,  will  riot  be  improper.  For  example,  it  mentions,  as  under  the 
obhgation  of  the  livret,  the  work  people  of  both  sexes.  This  provision  is 
new  and  delicate.  It  should  be  applied  with  a  wise  reserve,  and  confined 
within  the  limits  fixed  by  the  legislature  itself.  Observe  here  how  the 
government  explains  itself  in  this  particular  in  the  statement  of  the 
motives  of  the  law : 

"  Since  the  year  XI  the  large  manufactures  have  very  greatly  multiplied, 
and  the  employment,  every  day  more  extend(»d,  of  mechanical  means,  has 
Iiermitte<l  women  to  accomplish  in  these  establishments  tasks  which, 
before,  were  interdictffl  to  them.  In  this  respect,  moreover,  it  is  not  a 
novelty  which  the  law  proposes.  There  exists  a  certain  numbc^r  of 
factories  where  women  have  a  Imret  as  well  as  the  men,  and  practice  has 
Khoi^Ti  that  this  usage  i>resents  only  advantages." 

On  his  part  the  reporter  of  the  commission  thus  expressed  himself 
before  the  Cori)s  Legislatif : 

"  Your  commission  has  rejected  a  pro\ision  which  would  have  extended 
to  domestics,  day  laborers,  dressmakers  and  seamstresses,  working  by  the 
day,  and  all  persons  in  respect  to  whom  the  execution  of  the  law  would 
be,  so  to  si>eak,  imx)ossible,  and  whom  it  was  not  the  intention  of  the 
goveniment  clearly  expressed  by  its  statement  of  motives  to  make  sub- 
ject to  it." 
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Tliese  obserratioiw  detennine  the  sense  of  the  law.  To  8|)eak  properly, 
the  legislature  ha«  wished,  with  regard  to  women,  merely  to  sanction  the 
pre-existing  usages,  and  all  shows  that  it  had  particularly  in  view  the 
work  i)eople  of  factories,  and  those  who  exercise  an  industrial  pro/e$9ianj 
properly  so  called. 

It  is  within  this  limit,  for  the  present  at  leasts  that  I  shall  e^nse  the 
law  to  be  executed.  It  will  be  proper,  therefore,  that  you  abstain  from 
all  initiative  in  regard  to  female  operatives  hitherto  not  subject  to  the 
use  of  the  livretj  limiting  yourselves  to  facilitating  the  procuring  of  this 
title  by  those  who  seek  it  voluntarily.  It  will  only  be  after  a  certain 
time  of  experience  that  the  administnvtion  will  be  able  to  fix  it«  juris- 
pnidence  on  this  i)oint. 

There  are  certain  professions  which  resist  the  adoption  of  the  Utret  by 
claiming  for  those  who  exercise  them  the  quality'  of  artigts.  The  law 
fiimishe^  on  this  pretension  a  ver^'  simx)le  means  of  solution  by  making 
the  livret  an  electoral  condition  for  the  formation  of  the  consul  den  prud- 
hommes;  every  in<Uvidual  who  will  have  or  who  would  like  to  take  part 
in  this  election  will  be  held  to  the  obligation  of  the  livret 

On  the  other  hand,  some  have  submitted  at  times  to  this  obligation 
under  pretext  that  they  have  no  patentes — ^persons  workinjf  directly  for 
the  consumers  without  intermediates.  Tliis  is  an  error;  these  peraons 
are  not  operatives ;  they  are  manufacturers,  patented  or  not. 

2. — Of  the  GIVING  OF  THE  LIVRETS. 

In  futun?  the  Utret  may  not  be  obtained  except  on  the  i>r<Mluctlon  of 
an  act  certified  by  y(m  conformably  to  the  2d  paragraph  of  the  4th  article 
of  my  ordinance.  You  will  have,  then^fore,  in  the  <lelivering  of  the 
lirretH  an  ess^^ntial  part  to  jM^rform  on  the  Hubjet»t  of  which  1  should  enter 
into  some  <letails. 

For  a  long  time  complaints  have  arist^n  about  certain  frauds  which 
rcMlnced  the  lirret  to  a  usel(*ss  formality;  these*  frauds  an>se  fn)m  the 
facility  with  which  tlie  unfaithful  workman  could  obtain  a  new  lirret 
after  having  letY  a  i>revi<ms  one  in  the  hands  of  an  emi)h)yer  whom  he 
had  cheated.  To  jnit  an  end  to  this  maiueuvre  the  varitms  jinyects  pre- 
wanted  to  the  (*liamlH'rs  had  surrounded  the  delix'Pring  of  a  Urret  with  a 
long  w»ries  of  justifications  in  some  n»s|M»cts  foitified  by  the  sanctity  of 
an  oath,  by  means  of  which  it  was  lio]>ed  to  assure  at  last  the  right  of 
this  title. 

This  was  an  error.  For  all  that  th(\v  w(»r<*  so  minute,  such  pnK*autious 
n»niaine(l  always  ini]N>t4'nt  to  ]m»vent  all  the  frauds,  and  they  IumI  the 
wrious  in<*<mvenience  of  nniltiplying  the  formalities  to  the  extent  of  lie- 
coming  arrog;nit  and  vexatious  for  the  mass  of  honest  workmen.  The 
new  Ijiw  pHK'ceds  by  (juite  ditlcn»nt  means  and  infinitely  mon*  equitable 
and  worthy,  instead  of  detailing  a  series  of  r<»(juisites,  narrow  and  ex- 
clusive, it  <MUifldes  in  tin*  ]>rudenee  of  the  adniinistrati<ui  as  to  the  guar- 
;j;itees  to  1m*  requiiv*! ;  it  supiH)S4vs  the  g<MMl  faith  of  the  worknuui,  and 
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gives  Mm  every  fecUity  for  obtaining  a  livret;  but  it  punishes  bad  faith 
and  visits  with  a  correctional  jienalty  manoeuvres  and  false  declarations, 
of  which,  moreover,  it  secures  the  evidence.  It  follows  from  this  system 
that  in  the  exceptional  cases  where  the  workman  is  not  in  a  i)08ition  to 
conform  to  the  usual  requirements,  he  can  obtain  a  livret  by  a  simi)le 
declaration  signed  by  him,  but  at  his  risk  and  peril,  and  under  the  sjuic- 
tion  of  article  13  of  the  law  of  22d  of  June,  which  should  be  read  to  him 
heforduMnd.  Such  is  the  provision  of  article  3  of  the  de<'.ree  of  the  30th 
of  April,  to  which  I  invite  you  to  refer  each  time  that  you  may  have  to 
make  application  of  it.  In  prescribing  the  reading  of  the  penal  t<»xt, 
the  decree  has  sought  to  prevent  a  provision  altogether  benevolent 
toward  the  workman  from  becoming  a  snare  for  his  inexperience.  This 
formality  is  therefore  an  act  the  omission  of  which  would  involve  your 
conscience  and  your  responsibility. 

You  will  remark  that  the  provision  which  I  have  just  mentioned  is  in 
nowise  intended  to  set  aside  the  conditions  and  guarantees  hitherto 
required.  It  will  only  be  under  rare  circumstances  that  it  will  be  neces- 
Baiy  to  rest  on  the  simple  declaration  of  the  candidate.  But  in  ordinary 
cases  yon  will  have  to  require  of  the  workman  who  solicits  the  certific^ate 
required  by  article  4  of  my  ordinance  the  proof  of  his  identity  and  of  his 
industrial  XM)sition«  This  last  proof  will  be  given  in  fiiture  before  you; 
it  consists  in  general  of  the  production  of  a  discharge  fr^m  apprentice- 
ship, of  certificates  of  labor  given  either  by  the  fonner  master  or  by  the 
one  who  desires  to  employ  the  candidate,  or,  in  short,  of  other  similar 
documents. 

Supposing  the  seeker  to  produce  proofs  of  this  nature  or  to  demand 
the  benefit  of  article  3  of  the  decree  of  the  30th  of  April,  it  will  remain 
for  you  to  fulfil  his  demand.  I  have  had  printed  a  fonn  of  certific^ate 
which  it  will  be  your  duty  to  deliver,  and  copies  will  be  furnished  to  you 
frwputionaUy  by  my  prefecture.  This  will  be  filled  out  by  the  commis- 
fioner  of  police  of  the  place  of  residence  of  the  workman.  As  I  have  said^ 
it  win  be  indiscriminately  required  of  all  workmen  who  demand  a  livret^ 
be  he  even  a  native  of  Paris.  As  to  the  documents  of  proof  and  the  eer- 
tificates  of  labor,  they  will  continue  to  be  legalized  by  the  commissioner 
of  the  place  of  delivery,  and  they  will  be  presented  to  the  functionary 
who  receives  the  request  for  the  livret  and  who  gives  the  certificate. 

3.— Reoistbation  at  the  prefectijbe  of  livbets  obtained  in 

the  departments. 

Article  2  of  the  decree  enacts  that  there  will  be  kept  in  each  commune 
(at  the  prefecture  of  police  for  the  department  of  tluj  Seine)  a  register  on 
which  will  be  recorded  at  the  time  of  their  delivery  the  Urretn  and  visa« 
of  travelling.  This  is  a  measure  which  interests  the  gocnl  direction  of  the 
service;  but  it  would  remain  inefifectual  in  a  centre  like  Paris  if  it  limited 
itself  to  the  recording  of  livrets  obtained  at  the  prefecture  of  police;  also 
by  the  terms  of  a  very  old  i)rovision,  reproduced  in  article  0  ot  u\^  oyvVv 
10  IS 
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nance,  the  livrets  delivered  in  the  provinces  must  be  equally  registered 
at  my  office  before  they  can  be  made  use  of  in  the  province  of  the  pre- 
fecture of  police.  This  formality  is  shown  by  a  special  visa.  I  recom- 
mend you  to  see  carefully  to  its  execution. 

4. — Use  and  visa  of  the  livrets. 

The  new  regulation  makes  no  change  in  the  jurisprudence  followed  at 
Paris  as  to  the  use  and  visa  of  the  livrets.  You  will  have  therefore 
merely  to  follow  in  this  respect  the  established  traditions  which  are 
specially  mentioned  in  articles  6,  7,  and  8  of  my  ordinance. 

Thm  the  workman  cannot  be  admitted  into  an  establishment  except  on  the 
presentation  of  a  livret  He  cannot  leave  this  establishment  except  after  hav- 
ing obtained  a  regular  dismissal,  and  he  must  unthin  the  twenty  four  hours 
of  his  leaving  submit  this  dismissal  to  your  visa.  It  is  only  after  this  form- 
ality  that  he  can  be  received  by  a  new  employer  under  penalty  of  prosecution 
of  the  latter  J  except  in  the  ca^e  that  unll  be  mentioned  hereafter  ^  of  home  work- 
men. On  his  part  J  the  employer  cannot  receive  a  workman  unless  as  the  latter 
is  furnished  icith  a  livret  in  proper  condition.  He  vis^s  this  livret  at  the 
entry  of  the  man,  records  it  on  his  register,  and  submits  it  within  the 
twenty-four  hours  to  your  own  \i8a. 

Atter  such  \i8a  given  by  you,  you  are  to  address  to  me  an  abstract  in 
the  form  of  a  i)rinted  bulletin,  of  which  you  will  continue  to  demand  finom 
my  office  the  blanks  which  you  may  require.  The  sending  of  this  bulle- 
tin, ueglectiHl  of  late,  uuist  be  recommenced.  I  attach  a  real  imiK)rtanee 
to  it.  I  shall  take  care  that  this  measure  be  strictly  executed,  and  I 
count  on  all  your  vigilance  in  this  respect. 

You  mil  notice  that  the  bulletin  of  which  we  speak  should  relate  the  advances 
with  which  the  livret  may  be  charged.  Please  recommend  this  detail  to  the 
attention  of  employers. 

5. — Distinction  of  the  two  categories  of  workmen  subject  to 

the  livrets. 

I  come  now  to  one  of  the  most  important  provisions  of  the  law,  an<l 
one  at  whi<'li  it  is  the  more  necessary  to  stop,  as  it  is  new  and  of  a  com- 
plex application. 

Hitherto  the  majority  of  artisans  working  at  home  and  kno\^Ti  under 
tlu*  name  of  home  workmen,  (ouvriers  en  ehambre^J  have  remaine<l  with- 
out the  usc»  (►f  the  livret.  This  was  a  deticiency  to  be  filled  up  ;  but  there 
arosi*  difficulties  of  which  the  former  laws  failed  of  the  solution.  Of  the 
home  workmen,  there  is  no  hesit^ition  as  to  those  working  for  a  single 
establishnu^nt,  to  which  they  art"!  really  attachtMl.  They  should  be  sub- 
ject to  the  lirret.  But  others,  working  simultaneously  for  st»venil  em- 
ployers— how  can  the  onlinary  obligations  which  the  ust»  of  the  lirret 
entails  bo  rtH;oncile<l  with  such  a  situation  !  The  legislature  of  1S54  has 
not  allowed  its4»lf  to  he  hindered  by  this  objin^tion.  It  has  tumsidenMl 
that  the  benefit  of  the  licret  consisted  before  all  in  its  very  existence. 


EBON   AND   STEEL.  147 

Consequently,  it  has  prescribed  the  employment  of  it  indiscriminately 
for  all  workmen,  di8i>ensing,  in  favor  of  those  working  for  several  mas- 
ters, with  formalities  incompatible  with  their  position.  The  law  distin- 
goishes,  therefore,  two  classes  of  workmen  subject  to  the  use  of  the  livret^ 
bat  with  different  obligations : 

1.  Those  attached  to  a  single  establishment  and  employed  only  by  it, 
whether  they  work  in  this  establishment  itself  or  outside. 

2.  Those  working  habitually  for  several  establishments  and  employa- 
ble by  more  than  one  master  at  the  same  time. 

The  first  can  only  be  admitted  into  a  new  establishment  on  proving  their 
integrity  by  a  dismissal  or  certificate  of  departure  from  their  previous  em- 
ployer; the  others  are  relieved  of  this  formality,  and  obliged  simply  to 
have  their  livret  vis^d  at  the  commencement  by  each  employer  who  hires 
them /or  the  first  Hme,  You  will  And  these  distinctions  clearly  defined 
in  acts  7  and  9  of  the  decree  of  the  30th  April. 

By  the  terms  of  the  second  paragraph  of  the  first  article  of  the  same 
decree,  the  livret  must  state  to  which  category  the  workman  belongs. 
Again,  article  9  obliges  the  chief  of  the  establishment  who  receives  a 
workman  to  mention,  as  well  on  his  register  as  on  the  livret  of  the  said 
workman,  in  what  capacity  he  employs  him. 

Thus  the  character  or  category  of  the  workman  is  determined  by  the 
visa  of  entry  which  the  employer  of  the  two  categories  is  obliged  to  enter 
on  the  livret  at  the  time  that  he  emi}loy8  this  workman ;  and  since  the 
obligations  and  rights  of  the  workman  and  employer  vary  according  to 
the  category  to  which  the  former  belongs,  it  is  of  the  last  importance  to 
observe  in  the  visas  the  fundamental  distinction  which  has  just  been  in- 
dicated. 

To  render  this  distinction  more  apparent,  I  have  ordered  forms  of  ^isas 
which  I  invite  you  to  have  adopted  by  the  chiefs  of  establisments.  They 
are  as  follows : 

1. — Yisa  of  entry  for  the  worlcman  of  the  first  category. 

"Admitted  by  me  as  workman  attached  to  a  single  establishment- 

Paris,  the ,  18—.^ 

(Signature  and  residence  of  employer.) 

2. — Visa  of  entry  for  the  worlcman  of  the  second  category. 

"Employed  by  me  as  workman,  working  habitually  for  several  estab- 
Hshments. 

Paris,  the ,  18—.'' 

(Signature  and  residence  of  employer. J 

3. — For  the  dismissals  or  certificates  of  departure. 

"Discharged,  free  of  obligations,  the . 

Paris,  the ,  18—." 

(Signature  and  residence  of  employer.) 
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You  have  already  understood,  gfiitlL-mpii,  that  that  Tvliieh  I  have  now 
said  of  the  inditiation  iu  tlie  visas  of  the  cat^gorj-  to  which  the  work- 
man belongs,  applies  to  the  certlfleate  which  you  have  to  deliver  for  the 
procuring  of  a  lirrel. 

Finally,  it  is  evident  that  the  workmen  of  oue  category  can  pass  into 
the  ot  her  with  the  same  liwet,  Tliis  change  is  shown  in  full  force  by  thi* 
visa  of  entry.  But  here  there  is  a  i-emark  t«  make :  if  the  workman  pass 
&om  the  first  category  into  the  second,  he  must  in  the  first  ithwe  pi-ove 
the  accomplishment  of  his  engagements  titwardu  his  last  master,  while 
he  in  held  to  no  proof  in  order  U>  paaa  from  the  second  cat«^gory  to  the 
first. 

6. — Reqisteb  to  be  kept  by  the  chiefs  of  e^itablishuents. 

The  law  of  the  22d  of  June  contains  still  another  innovation,  of  which 
you  will  easily  understand  the  impoitance :  it  prescribes  to  the  chiefs  of 
establishments  the  keepiug  of  a  si>ecial  register,  in  which  he  shall  eDt«r 
the  name  and  position  of  each  workman  whom  he  emjtloyn.  CoiifonnA- 
bly  to  article  eight  of  the  imperial  decru^,  and  of  the  delegation  itintained 
in  article  ten  of  my  ordinance,  this  register  will  be  numbered  and  coun- 
tersignwl  by  you ;  but  yon  will  addrefts  to  me  for  each  count^-rstgned 
register  a  bulletin,  bearing  an  abstract  of  your  minutes;  printed  popioB 
of  these  bulletins  will  also  be  supplied  to  you  from  my  prefwtiire. 

You  will  oiwn  with  ea<'.h  of  your  commissariates  a  register,  in  wbicb 
yoa  will  enter  tlie  chiefs  of  establishments  whocu^  private;  registers  yoa 
have  countersigned. 

These  latter  registers  are  not  siiliject  to  any  periodical  visa;  atill  ttiey 
will  be  communicated  to  yon  n^xm  requisition,  without  being  removed 
from  the  establishments  themselves.  It  has  appeared  to  the  cunncil  of 
st»t#  tliat  this  provision  will  sntHciontly  fa4:ilitat«  the  exeri'ise  of  joor 
supervision, 

7. — Penal  sanction — BSECtri'iON  of  the  law. 

lIa^-ing  fixed  all  the  points  of  this  important  regidation,  the  legialatmr 
has  wishetl  to  insure  the  ex<M-ution  of  its  work  by  attaching  a  pejisl 
snuctioii.  The  penalties  which  it  lias  ordered  are  uicKleratc,  in  \iew  of 
tlie  miture  of  the  things,  but  sutBcicnt  in  the  hands  of  a  vigilant  admin- 
iatration.  Henceforth,  every  iufhirtion.  either  of  the  law  itself  or  of  the 
legal  regulations  on  the  matter,  will  voiutitute  a  punishahU  offence,  Tlitu 
a  deficiency  is  filled  up  which  comiiromise<l  seriously  the  pr«oediim 
legislation. 

I  have  only,  gentlemen,  to  »ppL<al  to  your  zt^l  and  experience  to  insure 
the  reorganizutton  and  regularity  of  a  service  which  1  consider  among 
thf  most  imiHjrtant.  1  have  reason  to  believe  that,  by  means  of  tiw  In- 
tluenee  which  the  (Confidence  of  your  i>eople  gives  yon,  yon  will  luiooeed 
in  general  in  the  usual  way  in  obviating  olTejicits  and  prust<cnti(Hia.  It 
ia  my  dudre;  but  when,  thanks  to  your  counsels  and  your  bentvolMU 
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directions,  the  law  shall  be  known  and  understood,  you  will  liave  to 
search  attentively,  and  report  to  me  the  infractions  which  may  be  com- 
mitted against  these  wise  provisions.  The  multiplicity  of  our  relations 
with  the  industrial  population,  the  keeping  of  the  register  of  the  em- 
ployers, the  visa  of  the  UvretSj  their  usage  as  pai)ers  of  surety,  will  be 
to  you  so  many  opportunities  and  means  to  exercise  a  control  which 
ought  not  to  i)ermit  any  violation,  if  it  is  done  with  the  i)er8everance 
which  I  exi>ect  from  you. 

After  having  excited  your  zeal  and  your  ordinary  devotion,  I  conclude, 
gentlemen,  by  making  an  appeal  to  your  prudence.  You  have  to  make 
the  application  of  delicate  measures ;  some  of  them  excite  susceptibilities, 
which  it  is  necessary  to  allay  or  avoid  5  others  are  new,  and  will  permit, 
especially  at  first,  a  wise  reserve;  all  require  tact  and  moderation.  I 
hope  that  under  these  circumstances  you  will  know  as  usual  how  to  ally, 
in  a  just  measure,  prudence  to  firmness,  and  that  you  will  contribute 
powerfully  to  assure  the  success  of  a  regulation  which  ought  to  be  a 
new  title  for  the  government  of  the  Emi)eror  to  the  recognition  of  the 
country. 

I  beg  you  to  acknowledge  the  receipt  of  this  circular. 

Receive,  gentlemen,  the  assurance  of  my  x>erfect  consideration. 

PIETRI, 

The  Prefect  of  Police. 
By  the  Prefect: 

A.  De  LAULXURES, 

The  Secretary  Oeneral, 


APPESDIX  n. 

EVIDENCE  GIVEN  BY  ABRAM  S.  HEWITT  BEFORE  THE  TRADES  UNION 
COMMISSION  IN  LONDON,  IN  1867. 

1,  PAHK  PROSrECT.  Westminsteh, 

Tuesday,  Jidij  16,  1867. 
Pi-esent :  Tlie  Right  Hon.  Sir  Williiim  Erie,  the  Riglit  Uou.  tW  Earl  of 
Licliflchl,  L«rd  Elcho,  M.  P.,  Sir  Daniel  Gooch,  Bart.,  M.  P.,  Herman 
Merivalf,  esq.,  C.  B.,  Jame«  Booth,  esiq.,  C,  B.,  Tliomas  Hughes,  es*\,,  M. 
P.,  Frederic  Harrison,  esq,,  William  Mathewa,  esq. 
Tlie  Right  Hon.  Sir  William  Erie  in  the  chair. 

Mr.  Abbau  S.  Hewitt  tiirther  examiDed. 
By  the  ChairMA:*  : 

Q.  1  think  you  propose  to  »ay  something  on  the  general  coneltution  at 
which  you  have  arrived  with  refereuee  to  the  subjects  on  whieh  you  have 
been  examined  here  I — A.  Yes;  I  propose  to  add,  a»  the  answer  to  a 
question  which  Mr.  Mathews  ])Ut  to  me,  the  conclusiuD  which  I  int4'nded 
to  utter  at  tlie  time,  but  which  probably  parsed  from  my  mind  in  cuum^ 
quence  of  some  interruption,  Mr.  Mathews  said  to  me,  "  Is  there  any 
other  inlbrmation  with  which  you  could  furnish  us  which  you  think  would 
be  of  use  to  this  commissions^  And  my  reply  then  was  to  thin  effect:  "1 
am  going  back  to  America,  and  will  tbeu  be  very  happy  to  collect  the 
information  and  send  it  to  the  commissioners ;"  au4l  1  stated  then  "  It  la 
not  a  question  of  master  or  workman,  but  of  the  public  welfare."  Hoir 
to  that  question  I  desire  to  add  this  eouclusion :  "  The  genera!  ettncluttioD 
at  which  I  have  arrived  is  that  the  eSort  to  produce  comnKHlilicH  at  llie 
lowest  [HHwible  <M)8t,  in  Eun>|K>  generally,  has  led  to  the  enip1<>>  nieiit  of 
juvenile  and  female  labor  to  an  extent  and  in  a  manner  not  eoiisiMeul 
with  tlie  laws  of  humanity  anil  the  best  interests  of  society ;  tJiat  tb* 
employment  of  this  kind  of  lalmr  has  ha<I  the  effect  to  Fetiuce  the  stand- 
anl  of  wages  generally,  and,  iiiKtead  of  adding  to  the  resources  of  tit* 
family,  has  simply  secured  the  labor  of  the  entire  family  for  the  vagea 
which  would  otlicrwiiiB  have  been  paid  to  the  head  of  tin-  family,  if  he 
alone  had  worked  for  wages.  This  8yst«mis  a  IciuUng  argument  agninM 
ftep  trwle  in  countries  whexe  the  men  only  work  out  of  the  lutns«*hoId. 
and  generally  t^^nds  to  reduc«  the  condition  of  tl)e  laltoring  ciacweH  all 
over  tin-  world.  The  restraining  nct«  now  in  force  in  lingland  with 
regard  to  Uie  employment  of  chihlreu  is  a  step  in  the  right  iliriK-tinn,  and 
if  other  countries,  such  as  Belgium,  France,  and  (lennany,  eoiild  bp 
indnc4Hl  to  co-ojHTate,  the  condition  of  the  lalioring  classes  in  Kuni|>e 
(YHiid  In-  greatly  improved,  ullhough  tin'  cohI  of  piirlicnliir  commodities 
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might  be  slightly  increased.  But  the  production  of  cheap  goods  may  be 
secured  at  too  great  a  sacrifice,  if  it  be  at  the  expense  of  the  comfort  and 
moral  tone  of  the  working  classes ;  and  this  appears  to  be  the  point  at 
which  you  have  arrived  in  England,  and  against  which  there  is  an 
instinctive  rebellion,  both  among  the  enlightened  and  the  ignorant,  mani- 
festing itself  among  the  latter  in  organizations  at  war  with  the  funda- 
mental principles  of  social  order,  such  as  trades  union  associations.^ 

By  Mr.  Mathews  : 

Q.  That  is  simply  an  extension  of  the  answers,  though  embodying  a 
little  more  matter,  which  you  have  given  previously  t — A.  Yes,  that  is 
my  idea. 

By  the  Eabl  of  Lichfield  : 

Q.  Are  you  aware  whether  trades  unions  have  ever  taken  any  steps 
to  prevent  the  employment  of  children  under  a  certain  age  t — A.  I  have 
no  knowledge  on  that  subject. 

By  the  Chaibman  : 

Q.  I  believe  you  have  another  matter  which  you  desire  to  mention  ? — 
A.  I  desire  tocorrect  my  testimony  upon  certain  points.  Itestifiedthat 
the  eight  hours  law  had  been  passed  by  the  legislature  of  the  State  of  New 
York,  but  had  been  vetoed  by  the  governor.  I  was  so  informed  at  the  time 
that  I  gave  the  testimony,  but  within  two  days  after  the  testimony  had  be^n 
given  I  received  information  from  home  that  the  governor  had  signed  the 
bill ;  so  that  all  that  portion  of  my  testimony  which'is  in  commendation  of 
the  governor  for  his  firnmess  in  resisting  that  law  is  out  of  place  5  he  has 
actually  signed  the  bill,  and  received  the  thanks  of  the  working  men  for 
having  done  so.  This  is  the  form,  therefore,  in  which  my  testimony 
ought  to  stand :  "  I  am  advised  that  the  governor  of  the  State  of  New 
York  has  signed  the  bill  making  eight  hours  a  legal  day's  work  in  the 
State  of  New  York,  and  that  it  is  now  a  law.'' 

By  Mr.  Mebivale  : 

Q.  You  have  no  objection  to  its  standing  as  your  deliberate  opinion 
that  trades  imions  in  themselves,  whether  conducted  moderately  or 
immoderately,  are  absolutely  "at  war  with  the  fundamental  principles 
of  social  order  f — A.  I  speak  of  trades  unions  as  I  understand  them. 
I  can  imagine  that  trades  unions  for  another  purpose  would  not  beat 
war  with  the  fundamental  principles  of  social  order.  I  refer  to  trades 
unions  that  undertake  to  lay  down  the  conditions  upon  which  labor  shall 
be  bought  and  sold  in  the  market. 

By  Mr.  Booth  : 

Q.  Is  it  your  opinion  that  the  eight-hour  law  will  be  acted  upon  in 
the  State  of  New  York! — A.  I  am  now  prepared  to  give  some  testimony 
on  that  subject.  The  passage  of  the  eight-hour  law  in  Illinois  was  fol- 
lowed by  a  general  strike  of  the  workmen  in  Chicago  for  eight  hours' 
labor  with  ten  hours'  pay.    That  failed,  as  a  matter  of  course,  and  tUey 
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Ii;i\'t-  n'ftuiiRil  work  in  ('liicngt)  at  t«ii  horn's  a  day,  or  in  soiii«  cisea  at 
tt^lit  tioiii'fi  a  (lay  with  -<>  i>er  ci'iit-  detliictioii  ti-oiii  tbe  wagej^  making 
it  ail  t>ijuivak'iit  ooiii|M?iisjitioii  for  tliu  tiuie.  In  New  York  tbe  workmen 
!ia\-e  not  strutik,  but  iantciid  of  that  tboy  beld  a  couvuntioii  in  tbe  city 
or  Albany,  which  is  the  capital  of  tlie  8tat«,  and  in  that  (Mmveatiou, 
aft<-r  a  great  deal  of  diacuBsion,  tbey  resolved  that  after  tbe  Ist  day  of 
November  next  no  member  of  a  trades  union  wc»uld  work  more  than  eijthl 
boiii-»  per  day  for  a  day's  labor,  but  that  they  would  awept  2ti  jwr  wut. 
deduction  oq  the  wages  wliich  they  were  receiving  for  ten  hours;  ao  tliat 
the  iiuestiou  now  is  simply  the  qHcstioD  of  working  eight  hours  at  an 
eipuvalent  rate  of  wages  ta  the  rate  re<^ive<l  when  they  worked  ten 
hours,  aiid  they  liave  resolved  to  put  that  in  foite  on  the  1st  day  of  No- 
vember next. 

Q.  In  what  form  does  the  act  limit  the  day's  lab«>r  to  eight  hours  f — 
A.  It  simply  declares  that,  in  the  absence  of  any  provision  to  the  con- 
trary', a  legal  day's  labor  shall  be  eight  hours ;  so  that  if  I  euutnurt  with 
a  man  for  a  day's  work  at  any  given  sum  he  is  boiuid  to  give  me  eight 
hours'  labor  for  that  siun,  an4l  I  am  bound  to  at^oept  eight  hours  for  that 
sum;  but  there  is  nothing  in  tlie  law  to  prevent  a  contnu't  for  more  hours 
and  a  different  rate  of  wages.  I  have  brought  with  me  tbe  resolutions 
which  were  adoptetl  by  this  convention.  I  do  not  know  that  the  <.H)U- 
mlssion  wish  to  hear  them,  but  they  are  brief,  and  I  brought  them  for 
the  purpose-  of  showing  in  what  form  these mattei's  areeoming  up  inuur 
country.  I  testified  before  that  I  thought  that  trades  unions  had  not 
rem-hed  so  great  a  degree  of  development  in  America  as  here.  I  stiU 
think  that  in  details  they  are  less  perfect,  but  1  &nd  now,  on  invefltiga- 
tiou,  tluit  every  trade  is  organized  into  local  trades  unions,  and  thatthey 
have  general  conventions  or  iissc-mblies  which  lay  down  the  laws  for  Ibe 
loeiil  unions ;  that  in  every  one  of  the  northern  States  these  eon  vuutioiu 
exist,  and  that  they  have  just  uow  called  a  uatiouul  convention  Xo  mut 
at  Chicngo  in  August  next  lu  organize  a  national  labor  party,  with  the 
intention,  doubtless,  tliat  they  shall  run  candidates  for  public  ufflce. 

Q.  When  you  say  the  tntdes  unions  are  less  perfectinAmerica,doyoa 
mean  that  their  control  of  the  )al>t>r  market  is  lessetfectiial  f — A.  I  think 
w^e  have  not  felt  it  as  you  have  felt  it;  my  idea  is  that  they  have  not 
rwiiiei-d  the  thing  to  so  perfect  a  system  of  watchfulness  over  the  inent- 
Ikts  i  but  I  do  think  that  the  orgatuzation  now  [MTvadcs  the  whole  of 
the  northern  States,  and  almost  every  branch  of  industry.  Of  ronrw  I 
have  lieen  getting  information  sinee  I  was  last  hereon  these  iK>iu|A,Mid 
1  lliid  that  the  thing  is  much  more  iK^i-feet  in  America  than  I  KnpjNMod 
at  the  time  1  gave  my  testimony, 
Uy  Mr,  Mathews; 

Q,  Have  yon  eitnsideretl  whether  tbe  ulterior  objet't  in  demanding  tluU 
eight  hoars  shall  Ik-  a  day's  work  is  to  attempt  by  and  by  togel  tlietmuue 
wngeic  for  right  hours  as  an>  now  given  for  ten  hotirst — A.  I  haii'  not 
the  slightest  doubt  that  that  is  the  uinj  of  the  workingmeu.     They  tlrst 
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tried  to  get  the  same  wages  foreight  hours  as  for  ten  hours.    They  failed 
in  that,  and  now  there  is  no  doubt  that,  in  establishing  the  eight  hours, 
they  look  forward  to  having  the  same  wages  as  they  now  have  for  ten 
boors. 
Q.  Eight  hours  is  what  you  call  in  America  the  platform  of  labor! — 

Q.  And  eventually  their  object  is  to  get  the  same  wages  for  eight  hours 
as  previously  they  had  for  the  longer  timet — ^A.  Yes.  I  should  like  to 
put  these  resolutions  to  which  I  have  referred  in  testimony ;  and  if  you 
will  allow  me  to  read  them,  I  think  they  will  give  you  the  best  idea  I 
can  possibly  give,  from  the  workmen's  mouths  themselves,  of  the  pres- 
ent state  of  opinion  among  them  in  the  United  States. 

By  Mr.  Booth: 

Q.  They  will  show  us  what  the  workmen  are,  in  fact,  aiming  at  f — ^A. 
Yes.  This  is  the  report  of  the  committee,  which  report  was  adopted,  I 
may  say,  by  the  convention :  "  Your  committee,  to  whom  was  referred 
the  all-importaut  subject  of  good  and  welfare  of  this  body;''  this  being 
a  convention  of  the  workmg  men. 

By  the  Chaibman: 

Q.  Simply  as  workingmen,  not  as  working  builders  only,  for  instance  t 
—A.  No ;  a  convention  of  delegates  representing  the  various  local  tmdes 
unions  in  the  State  of  New  York,  so  that  it  is  pi^actically  a  parliament- 
ary body :  "Whereas  the  legislature  of  the  State  of  Kew  York  did,  at 
its  se^on,  pass  an  act  entitled  the  eight-hour  labor  act,  making  eight 
hours  a  day's  work  in  the  absence  of  any  contract ;  and  whereas  it  is  only 
just  and  proiier  that  the  workingmen  of  our  State  should  ei\joy  the  bene- 
fits intended  to  be  conferred  by  said  act ;  and  whereas  our  employers,  as 
a  body,  have  shown  an  unexpected  hostility  to  the  adoption  of  the  eight- 
hour  system,  even  though  we  should  concede  a  corresponding  reduction 
of  wages,  and  notwithstanding  the  fact  that  we  have  an  eight-hour  law, 
so  called,  have  not  enforced  it,  but  still  continue  to  work  their  emjjloy^s 
as  heretofore,  and  to  cause  the  convicts  in  our  prisons  still  to  be  worked 
ten  hours :  Therefore,  Resolved^  That  wishing  to  do  equal  and  exact  jus- 
tice to  all  men,  and  being  extremely  anxious  to  avoid  all  trouble  or  cause 
of  disagreement  between  ourselves  and  our  employers,  we  will  insist  upon 
no  extreme  measures,  nor  act  in  a  manner  calculated  to  entail  loss  upon 
those  who  employ  labor.  Besolvedj  That  in  order  to  give  our  employers 
ample  time  to  fill  all  contracts  predicated  upon  the  present  system  of 
labor,  we  will  not  insist  upon  the  adoption  of  the  eight-hour  system  until 

the ,  and  that,  commencing  with  that  date,  we  will  work  eight 

hours  for  a  day's  work,  at  a  reduction  of  twenty  per  cent,  of  the  rate  of 
wages  then  paid,  and  that  all  time  worked  over  eight  hours  shall  be  paid 
for  at  the  rate  of  time  and  a  half  time.  Resolved^  That  whether  we  are 
sneeessfnl  or  not  in  our  present  efforts  to  secure  the  hours  of  labor,  we 
will  still  continue  to  advocate  this  reform,  and,  having  full  confidence  in 
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Ilie  Justice  of  oui'caiise,  we  will  neverceasetomivocateit  nnti]  we  secure 
iti*  uduptioii  tlii-ouglioiit  the  eDtire  coutiiieut."  Tlie  report  wa«  an-^pteU 
and  tbe  qaeetion  was  (leferredfor  further  action ;  tlieti, Dually,  the rcr]M>rt 
vas  adopted,  and  the  time  filled  in  the  Ist  uf  NovctnlK^r  next.  That  in 
the  platform  which  they  adopt<>d.  And  then  there  is  a  resolution  "  for 
a  conimitt<Hi  to  wait  iijton  (lovenior Fcntou, and  ask  him  to  insuc  a  proc- 
lamation declaring  that  ei^'bt  hourB  is  a  legal  day's  work  on  the  pulilie 
works,  in  conformity  to  the  law  of  last  wint^^r;"  and  that  wuh  adopKHl. 

Q.  Tlie  "  public  works"  means  works  on  which  convict*  are  cnpi^eil, 
I  suppose ! — A.  T)ie  public  works  with  us,  I  shoidd  think,  would  mean 
cajials  and  pnblic  works  whicli  belong  U>  the  State.  I  should  dunht 
whether  they  mean  works  in  tlie  State  prisons,  but  it  is  quite  e%-ideat 
that  they  do  contemplate  reducing  the  labor  of  the  couv-icts  in  the  State 
Itrisons. 

By  Mr.  Merit au.  : 

Q.  Can  youat  all  formanestimateof  wbatproportionof  the  popiihitiou 
ill  such  a  State  as  the  State  of  New  York,  among  those  proiK-rly  calhtl 
working  men,  would  be  men  who  would  take  pait  in  these  iinioust — A. 
Tbe  )>crcentage  would  be  quite  small  of  the  whole  number,  but  I  should 
not  like  to  make  an  estimate  now. 

Q.  It  would  be  larger,  I  presume,  in  New  York  than  almost  in  aiiy 
other  StatCj  except  in  the  New  England  States! — A.  I  think  that  in  the 
eastern  States,  New  York,  New  Jersey,  and  Pennsylvnniu,  an<l  the  New 
England  States,  the  jiercentagc  would  be  larger  than  elsewhere;  hat  I 
think  that  of  the  whole  number  of  the  population,  the  numlier  that  lielong 
to  trades  unions  would  be  conii)aratively  small.  It  woiilil  l>e  n  guess,  as 
we  say,  an  estimate,  bat  I  cannot  imagine  that  it  would  ttc  more  ihim 
ten  per  cent. 

By  Mr.  MathEWs: 

Q.  Hare  you  ever  considered,  supiHising  that  this  sclu^nu-  for  limiting 
lalMir  to  eight  hours  a  day  is  carritnl  out  and  iu^te<)  uihui,  and  that  other 
classes  Hiid  it  necessary  to  limit  themselves  to  eight  hours  »  day,  narndf, 
merchants,  hiwyers,  pnblic  functionaries,  &c.,  what  the  effect  woiild  be 
iijMin  sof;ietyt — A.  I  supi>os<.^  that  if  there  were  n  general  nMluetioD  of 
the  hours  of  industrial  work  or  other  work,  there  woidd  be  a  redocUoo 
<if  production,  that  the  work  would  luive  leas  stock  to  distribute  Ammtg 
its  various  members,  and  we  should  all  be  poorer  in  eousetiueueu. 

Q.  Beyond  that,  would  not  the  effect  of  hanng  sixtt^u  hours'  ■(llmeM 
iH^t  ver^'  prejudicially  u)k>ii  the  morals  of  the  (Himiuunitj' T — A.  I  think 
that  it  depends  wry  much  iii>on  the  tniiiiing  whi<'li  the  man  who  has  the 
leisure  has  retreived.  I  can  n>iulily  understiuid  that  a  man  like  Charles 
Lamb,  when  relievwi  of  his  work  at  the  Iiuliu  House,  found  it  very  prwllt- 
nblc  to  have  leinurtt  time.  Many  |H>op]e  would  use  the  leisure  well,  while 
fither  ]H-ople  might  waste  it  in  dissipation.  But  that  is  a  matter  of  train- 
ing.    I  think  that  if  the  working  men  had  a  per|H-lnal  holiday,  wilhont 
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any  preliminary  training,  they  would  plunge  into  dissipation  and  vice; 
bat,  on  the  other  hand,  if  they  had  been  trained  to  artistic  and  intellectual 
pursuits  at  some  x>ortion  of  their  lives,  they  would  make  good  use  of  their 
leisure. 

Q.  But  men  like  Charles  Lamb  do  not  abound  t — ^A.  I  agree  with  you, 
and  I  cannot  lay  down  so  broad  a  proposition  on  the  subject  as  to  include 
all.  I  think,  as  a  general  rule,  that  people  become  vicious  and  dissipated 
when  idle,  and  that  they  are  happy  when  they  are  fully  employed. 

By  Mr.  Habbison: 

Q.  Do  you  think  that,  with  the  progress  of  civilization,  (supposing 
civilization  to  progress  in  a  reasonable  manner,)  working  eight  hours  a 
day  would  be  less  favorable  to  the  general  condition  of  the  workmen  and 
of  the  world  than  working  ten  hours  a  day  t — ^A.  I  cannot  say  that  it 
would.  I  have  to  apply  all  these  questions  to  my  own  feelings  and  my 
own  case,  and  I  should  say  that  I  would  consider  it  a  very  desirable  thing 
personally  to  be  relieved  from  close  attention  to  the  business  out  of  which 
I  get  my  livelihood  at  the  end  of  eight  hours,  and  I  could  employ  my 
time  profitably  in  other  ways.  I  cannot  say  that  I  think  a  reduction  of 
the  hours  of  labor  would  be  iiyurious  to  society ;  but  I  can  say  that  I  think 
that  a  reduction  of  the  hours  of  labor  would  be  iiyurious  to  society,  unless 
it  were  accomx>anied  with  proper  training. 

Bv  Mr.  Mathews  : 

Q.  Unless,  in  fjEWJt,  the  virtue  predominated  over  the  vice! — ^A.  I  think 
that  everybody  must  be  trained  for  leisure. 

Q.  To  adopt  the  leisure,  without  a  previous  preparation  for  it,  you 
think  would  be  injurious  to  the  welfare  of  any  society! — A.  Yes. 

Q.  Yon  sx>oke  of  women  and  children,  and  you  stated  that  you  consid- 
ered that  the  labor  of  women  and  children  should  not  be  brought  into 
operation,  because  it  tended  to  reduce  the  rate  of  wages  generally.  Have 
you  ever  considered  whether  it  is  not  necessary  to  employ  children  in 
order  to  have  skilled  adult  workmen  hereafter! — ^A.  The  process  of  indus- 
trial education,  of  course,  must  begin  at  some  time  or  other  in  life. 

Q.  Do  you  mean  by  education  simply  a  school  education,  or  education 
for  a  man's  after  occupation  in  life! — A.  By  education  I  mean  both  intel- 
lectual education  and  industrial  education^  that  is  to  say,  the  education 
of  a  man  in  his  trade.  I  think  that  there  is  a  time  when  both  of  those 
should  commence,  and  I  think  that  the  intellectual  education  should 
begin  before  the  industrial. 

Q.  Do  you  think  that  the  industrial  should  begin  during  childhood  or 
boyhood! — ^A.  I  think  it  is  very  desirable  that  it  should. 

Q.  So  that,  if  you  were  to  throw  out  of  employment  children  of  a  cer- 
tain age,  you  would  cut  at  the  root  of  the  process  by  which  skilled  labor 
i»  got^  both  in  this  country  and  America! — A.  I  think  that  if  I  were  to 
asaent  to  your  proposition  I  should  be  doing  injustice  to  myself  and 
injustice  to  the  question.    I  clearly  think  that  the  young  should  be  trained 
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for  industrial  purBiiits;  but  1  tliiiik  that  for  tbem  t«  be  coufiiR-d  awd 
reKtrictiMl  to  industrial  pursuits,  tbat  is  U>  say,  t«  receive  no  other  educa- 
tion bat  an  induntrial  education,  and  especially  the  hanl  kind  of  Libor 
I  have  seen  tliem  subjected  to  here,  is  deeidedly  wrong,  and  it  is  in  that 
point  of  Aicw  that  I  make  my  criticism.  I  do  not  object  to  induitiial 
etlucation,  bnt  I  object  to  it  to  the  exclusion  of  other  education.  I  se« 
children  put  to  work  in  Euroi>e  at  a  very  early  age,  and  bpinp  kept  at  it 
always,  thej-  la<:k  tlic  other  training  which  1  tliink  is  indisiiensable  to  fit 
them  to  deal  with  just  siuh  questious  as  we  are  now  dealing  witlL 
By  the  Eabl  ok  Lichfield: 

Q.  At  what  ag¥  do  you  think  that  that  induntrial  education  Hhnnld 
begin  T — A.  In  our  country,  aiS  a  matter  of  pnictice,  we  usually  begin  at 
fourteen;  but  at  Paris  I  have  seen  schools,  under  the  Frere»  rfc  la  Dot^ 
trine  Chr^enne,  in  which  the  trade  instruction  and  the  iutcllcctaal 
inBtnictiiin  goes  on  together,  and  there  they  take  children  as  young  m 
eight;  but  both  branc;hes  are  tangbt  in  the  same  schools. 

Q.  In  that  case,  liow  is  the  time  divided  bet\veeu  the  industrial  educa- 
tion and  the  intellectual  education  t — A.  Four  hours  is  given  to  the  intel- 
lectual education  and  eight  hours  to  the  industrial  trainiug. 
By  Mr.  Mathews: 

Q.  Is  it  idl  done  under  the  same  roof! — A.  Yes. 
By  Mr.  Habbibon  : 

Q.  Are  you  referring  now  to  childivn  of  eight  years  of  age! — A.  They 
begin  at  eight  years  of  age, 
By  Mr.  Mathews: 

Q.  Would  it  be  practienlile  to  carry  on  that  prwess  with  the  g^nendHy 
of  the  trades  in  England!  Take  the  iron  tmde,  for  instflncet — A.  I 
should  say  that  it  would  not  Ik-  practicable  in  the  iron  trade.  They  luiw 
Ik-cu  eonip«'lled  to  select  a  few  of  the  artistic  branches  of  busincMs,  sneh 
as  the  manufiicture  of  ojMTa-glawjes,  tnmk,  fnmics  of  i>ictiirea  and  looking- 
glasses,  and  things  of  that  sort,  things  miiinly  lorim-cled  with  the  srtifitk 
business  of  a  large  society.  I  think  thnt  ii  svHtcni  of  education  is  unite 
possible  in  inm  works,  be<'ause  at  <'reusiit,  one  of  the  largest  ir«m  woritt 
in  the  woi'lil,  1  found  that  tin?  ehildn-n  were  all  instructed  in  the  ticbocda, 
and  that  the  wluention  was  of  a  class  to  fit  them  to  Ikh-ouic  iron  worken; 
for  instance,  they  were  taught  arithmetie,  reading,  and  writing  niiil  disc- 
ing, and  the  girls  sewing.  They  were  carefiil,  and  I  think  wi«ely  ao,  not 
to  carry  the  culture  beyond  the  i>iir]Kwe8  to  which  these  childrvn  wm» 
requinnl.  Alusie  they  were  tauglit  also. 
By  the  Eakl  of  LiniFiELU : 

Q.  At  whnt  age  do  the  <'liildi\'n  coinuu-mv  working  at  the  iron  wotti 
in  your  country  T — A.  In  oiir  country  the  yuungeitt  will  lie  found  auumi 
mines,  and  I  kimw  of  no  case  wheiv  they  are  under  13  or  14  yvan  otmgK 
Tiie  work  they  do  then>  is  usiudly  to  driv»'  a  horse. 
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Q.  And  do  you  think  that,  beginning  at  13  or  14  years  of  age,  they 
can  obtain  that  amount  of  training  which  is  necessary  to  enable  them  to 
l)ecome  efficient  t — ^A.  I  have  no  doubt  of  it. 

Q.  Of  course  the  iron  works  are  kept  open  night  and  day  t — ^A.  Yes. 

Q.  Are  the  children  at  that  age,  13  or  14,  employed  during  the  night, 
like  the  others  t — ^A.  They  are  compelled  to  work  at  night.  They  are 
the  catchers  around  the  small  trains ;  for  example,  it  is  necessary  to  have 
small  boys,  because  they  are  quick  and  active  to  catch  the  rods,  and  for 
that  purjiose  they  must  be  there  night  and  day. 

Q.  That  you  find  is  necessary  Y — ^A.  That  I  find  is  necessary,  and, 
according  to  my  observation,  not  ii\jurious. 

By  Mr.  Habbison  : 

Q.  In  the  addition  you  have  made  to  the  evidence  given  on  the  last 
occasion,  you  have  said  something  about  the  general  character  of  unionism 
as  you  have  observed  it.  Speaking  generally,  to  what  are  you  disposed 
to  attribute  the  origin  of  unions ;  to  what  general  cause  do  you  suppose 
tiiat  unions  are  due  f — A.  I  have  stated  in  my  testimony  previously  that 
1  believe  that  this  restlessness  and  uneasiness  which  exist  among  the 
laboring  men  all  over  the  world,  and  e8i)ecially  among  those  who  are  more 
enlightened,  arise  firom  two  causes ;  one  of  those  is  the  general  introduc- 
tion of  machinery,  by  which  production  has  been  enormously  increased 
without  (as  the  i)eople  believe)  a  corresponding  rearrangement  of  the 
laws  of  distribution  of  the  proceeds ;.  it  is  a  feeling  arising  out  of  the 
.  belief  that  the  profits  of  industry  are  not  distributed  fairly.  That  is  the 
first  cause.  Secondly,  the  large  introduction  of  gold  from  California  and 
Australia  has  disturbed  the  relation  of  value,  and  labor,  among  other 
commodities,  has  had  its  value  disturbed.  It  is  reaching  an  adjustment 
which  it  would  reach  without  the  trades  unions,  but  which  these  working 
men  believe  they  wiU  reach  more  readily  by  the  trades  unions. 

Q.  Then  you  believe  that  the  existence  of  trades  unions  is  a  result  of 
far  more  general  causes  which  exist  among  the  working  classes  as  a 
whole  t — ^A.  I  think  that  the  trades  unions  are  a  symptom  of  the  read- 
justment of  the  relations  of  capital  and  labor.    The  production  and  the 

industry  of  the  world  have  outgrown  the  principles  to  which  we  have 
been  trained;  andtheworldisnowengagedinreadjustingthesequestions. 

And  I  am  confirmed  in  that  view  by  these  facts :  I  find  that  this  restless- 
ness seems  to  prevail  just  in  proportion  to  the  intelligence  and  the  wages 
of  the  working  men;  the  more  intelligent  they  are  and  the  higher  wages 
they  get,  the  more  restless  they  seem  to  be.  In  France,  for  instance,  on 
the  other  hand,  where  I  found  the  workmen  much  more  ignorant  than 
here,  I  found  much  more  contentment.  The  contentment  seems  to  be  in 
proportion  to  the  ignorance,  in  other  words. 

Q.  Have  you  found  analogous  tendencies  and  similar  objects  to  those 
which  trades  unions  show  are  at  work  in  the  working  classes  to  exist 
among  those  who  are  not  members  of  trades  unions  f — A.  Yes ;  I  think 
that  there  are  a  great  many  who  are  not  members  of  trades  \mioii^  "srVio 
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are  striving  to  reconstmct  the  industrial  system  upon  another  basis ;  that 
is  to  say,  the  co-operative  basis ;  and  in  Germany,  esi>eciaUy,  they  have 
made  considerable  progress  in  that  direction. 

By  Mr.  Merivale  : 

Q.  You  refer  to  the  Schultze-Delitzsch  movement  f — A.  Yes. 

By  Mr.  Mathews  : 

Q.  Do  you  think  that  the  discoveries  of  gold  in  Australia  and  California 
have  so  acted  as  not  only  to  have  increased  the  value  of  commoditieB 
generally,  but  that  the  value  of  labor  has  not  increased  in  proportion  to 
the  value  of  other  commodities  t — ^A.  I  am  not  certain  that  it  haa  not, 
and  if  I  estimate  it  now  by  the  results  to  be  gained  by  the  employment 
of  labor  in  England,  the  United  States  and  on  the  continent,  I  am  inclined 
to  think  that  labor  has  got  its  fair  share  because  I  know  of  no  staple 
commodity  which  we  can  produce  in  the  United  States  at  a  profit,  and  I 
am  assured  by  those  connected  with  the  iron  trades  here  that  it  is  the 
case  here  also,  and  on  the  continent  I  find  the  same.  Hence  all  this 
immense  development  of  manufactures  is,  to-day,  without  advantage 
either  to  the  proprietor  or  (if  the  workman  is  to  be  measured  by  his  am- 
tentment)  to  the  workman,  though  i>erhap8  the  world  has  gained  by  the 
cheap  rate  at  which  they  get  the  commodities. 

Q.  The  workman,  in  entertaining  the  impression  that  aU  other  descrip- 
tions of  value  having  risen,  his  labor  is  not  sufficiently  remunerated,  may 
be  right  or  wrong,  but  hence  arises  the  organization  of  trades  unions  for 
the  pur^mse  of  acconiplisliing  what  cannot  be  acconi2)lislied  by  a  natural 
lirocess  f — A.  I  think  that  that  has  very  much  to  do  with  the  wonderful 
extension  of  trades  unions. 

Q.  And  the  movements*  of  large  bodies  of  working  men  are  not  generally 
governed,  I  presume,  by  that  philosophical  reflection  that  the  movements 
of  the  higher  classes  are  governed  by  ! — A.  1  would  not  like  to  state  that 
proposition,  but  1  would  put  it  in  this  shape,  that  the  more  enlightened 
an<l  exiRM'ienced  i>eople  are,  the  wiser  tlieii*  movements  are  likely  to  be. 
It  may  be  that  the  workmen  are  wiser  than  their  employers.  1  should 
like,  in  answer  to  that  ciuestion,  to  read  one  resolution  which  was  adopt^'d 
at  Albany  as  showing  the  feeling  among  the  working  men:  **Mr. 
O'Donohoe  read  some  resolutions  setting  forth  that  the  interests  of  capital 
and  labor  are  antagonistic,  and  that  therefoi^e  it  is  highly  a^lvantageoiis 
to  workmen  to  become  employers.  It  therefore  (rails  attention  to  co- 
oi>enition  as  the  true  mode  of  wattling  disput4»s  lH»tween  the  two  cla^seis 
and  urges  mechanics  to  form  co-oiH»rative  sh()]>s.  Mr.  O'Dcmohoe  said 
that  he  had  trie<l  co-operation  for  some  time,  an<l  he  wjis  well  satisfied 
with  it.  His  shoj)  embniced  al)out  40  uu»n  in  the  moulders'  tnide,  and 
he  thought  that  all  tnmblcs  had  been  Anally  adjusted.  The  n'S4)lutions 
were  a<h)pted.''  There  is  a  resolutii>n  setting  <mt  bnmdly  that  "the 
interests  of  ea]»ital  and  lalM)r  an»  antagonistic."  Now,  in  answer  to  the 
Question  whether  intelligence  is  likely  to  come  to  uunv  sound  couclusiou^ 
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than  ignorance,  I  answer  yes  5  and  I  give  this  as  evidence  of  it.    Here 
is  a  resolution  of  the  working  men,  setting  out  that  ^^  the  interests  of 
capital  and  labor  are  antagonistic.'' 
Q.  A  resolution  cutting  at  the  root  of  all  society,  in  fact  t — ^A.  Yes. 

By  Mr.  Mebiyale  : 

Q.  Your  opinion  is  that  the  fall  in  the  value  of  gold  has  affected  the 
price  of  wages  generally  t — ^A.  I  think  it  has. 

Q.  Is  anybody  ever  paid  in  gold  in  America  t — A.  At  present  not,  but 
formerly  they  were  paid  regularly  in  gold.  Since  the  war,  that  is  to  say 
since  1862,  no  one  has  been  paid  in  gold. 

Q.  Do  you  suppose  that  the  fall  in  the  value  of  gold  affe9ts  a  currency 
of  paper  f — ^A.  For  example,  a  dollar  in  gold  to-day  will  purchase  one 
dollar  and  forty  cents  in  currency  in  the  United  States.  If  gold  should 
£Eill  in  value  to-morrow,  less  than  a  dollar  and  forty  cents  in  currency 
would  buy  a  dollar  of  gold. 

Q.  No  doubt  that  is  so ;  but  do  you  think  you  can  generally  answer 
that  a  currency  in  paper  is  depreciated  by  reason  of  a  depreciation  of 
gold  ? — A.  I  think  that  if  gold  depreciates,  paper  will  appreciate  with  the 
fall  in  gold. 

Q.  You  say  that  in  your  opinion  a  movement  for  eight  hours  as  a  day's 
labor  means  ultimately  eight  hours'  labor  at  the  same  wages  which  ten 
hours'  labor  now  gets? — ^A.  I  have  no  doubt  that  is  the  aim  of  the  men, 
and  that  they  think  they  can  succeed. 

Q.  Do  you  think  it  probable,  supposing  they  should  succeed  in  reduc- 
ing the  hours  of  labor  to  eight,  that  men  would  become  able  to  do  in 
eight  hours  what  they  now  take  ten  hours  to  do  f — A.  I  think  not.  There 
are  some  branches  of  business  in  which  they  could,  but  if  you  take  the 
iron  business  for  example  it  cannot  be  done,  because  there  is  a  question 
of  revolutions  of  trains,  and  of  course  the  yield  is  proportioned  to  the 
number  of  hours  that  the  trains  are  kept  in  motion. 

Q.  But  in  cases  where  the  gain  depended  on  the  energy  of  the  men 
alone,  do  you  think  that  if  you  reduced  the  hours  of  labor  to  eight  they 
would  be  able  to  do  as  much  in  eight  as  they  now  do  in  ten  hours! — A.  I 
think  there  are  cases  in  which  eight  hours'  labor  would  be  as  good  as  ten, 
but  if  you  or  I  had  a  piece  of  hard  intellectual  work  to  do,  which  was 
going  to  take  us  a  month  to  accomplish,  I  think  that  we  should  be  likely 
to  accomplish  it  as  well  with  eight  hours'  work  a  day  as  with  ten.  I 
think  that  that  is  the  experience  of  all  men  who  have  that  kind  of  work 
to  do. 

By  Mr.  Mathews  : 

Q.  In  all  manual  labor,  or  where  strength  and  skill  are  required,  would 
it  be  possible  to  do' as  much  in  eight  hours  as  in  ten! — ^A.  I  think  not. 

Q.  Ab  a  law,  therefore,  a  reduction  by  one-fifth  of  the  hours  of  labor 
would  involve  a  reduction  by  one-fifth  of  the  production? — ^A.  As  a  law, 
I  think  that  it  might  be  stated  in  that  way. 


160  PARIS   UNIVERSAL   EXPOSITION. 

By  Mr.  Booth  : 

Q.  The  energy  that  is  brought  to  bear  upon  piece-work  would  be  an 
importantelement,  would  it  not! — A.  Yes;  in  piece-work,  in  many  caae8| 
the  men  would  do  as  much  in  eight  hours  as  they  ordinarily  do  in  ten 
without  piece-work.  But,  again,  that  would  not  apply  to  many  branches 
of  the  iron  business,  because  there  is  a  positive  question  of  time  and 
nothing  else,  as,  for  instance,  where  a  man  has  to  watch  a  machine  going. 

Q.  As  a  general  rule,  more  would  be  done  in  ten  hours  than  in  eight 
hours? — A.  As  a  general  rule  more  would  be  done  in  ten  hours  than  in 
eight  hours,  but  I  think  that  the  general  result  of  pieee-work  is  to  increase 
the  quantity  done  in  a  given  time. 

By  Mr.  Harrison: 

Q.  Going  back  to  a  former  subject  from  which  we  have  wandered,  yon 
say  that  you  seem  to  see  in  England  something  like  a  si)ecies  of  rebeUioDi 
of  which  unions  and  unionism  api)ear  to  be  one  example  f — ^A.  Certainly. 

Q.  You  say,  '*This  api)ears  to  be  the  iK)int  at  which  you  have  arrived 
in  England,  and  against  which  there  is  an  instinctive  rebellion,  both 
among  the  enlightened  and  ignorant,  manifesting  itself  among  the  latter 
in  organizations  at  war  with  the  fundamental  princii)les  of  social  ordefi^ 
under  which  "organizations'*  you  include  unions! — ^A.  Yes. 

Q.  You  have  explained,  therefore,  the  form  which  this  rel>ellion  takes 
among  the  "  ignorant ;"  I  want  to  ask  you  if  you  will  do  the  Siime  thing  on 
the  other  side,  and  spe<!ify  what  indi(»ates  the  rulwllion  amongst  the 
*' enlightened;"  what  did  you  mean  by  tluitf — A.  I  mean  by  that  that  all 
men  of  enlightene<l  views  are  very  busily  engage<l  in  considering  the  rela- 
tions of  capital  and  labor,  and  are  trying  to  lind  out  a  rt*medy  for  what 
they  consi<lor  to  1)4*  the  wn)iigs  of  lalM>r,  if  you  like  to  jmt  it  so.  Tliatis 
to  siiy,  an  intelligent  man  g(H\s  into  an  in)n  works  and  sih*s  a  class  of  labor 
emi)loyed  there  which  d<H»s  not  strike  him  as  pix>iHT,  for  instance  women 
and  childnMi,  and  he  sjiys,  "We  must  change  all  this.  Is  there  not  mime 
hkhIc  by  which  we  can  imi)n>ve  the  condition  of  things  and  imjinive  the 
condition  of  the  laborcM*  f  Hert»  we  have  i)rices  so  low  that  neither  capital 
nor  lalM)r  can  benefit  by  it;  is  then*  any  arrangement  by  which  we  can 
bring  things  back  to  a  l)etter  system  f  It  is  for  such  rc^as^ms  that  they 
ivl>**l  against  the  system. 

Q.  You  mean  intelligent  s(K*ial  refonners? — A.  Certainly,  that  da« 
of  iH*oplt*,  an<l  1  include  statesmen. 

Q.  When  you  s[KMik  of  "the  fundamental  principles  of  siH*ial  onler," 
do  you  mean  the  [uvs^Mit  social  onler  amongst  us,  or  do  you  mean  the 
right,  normal,  and  hoaltliy  wH'ial  onler  f — A.  Of  c<mrst»  1  mean  what  I 
h<»ld  to  In*  the  right  and  healthy  scH'ial  onler.  The  fundamental  priuci- 
jiles  ot*  s<H'ial  onh»r  1  undei>«tand  to  Ih»  the  security  of  capital,  the  S4*curity 
of  iM»rs4)ii,  and  the  right  of  free  discussion.  Thost»  s(»em  to  me  t4>  1h»  tb« 
fundamental  principles  of  wK'ial  order — that  is  the  way  in  which  we 
usually  define  it — and  I  sjiy  that  those  principles  an*  viohiti*4l  by  scuaeof 


mOS   AHD  fiTBKI.. 


161  ' 


i  organizari<iu»4.  lu  tLc  tiret  jila^'^,  capititl  in  il(^sti\>.v('il ;  iicrmmiil 
jdoui  iA  alsfi  tltfstroyi^,  iHwaiist  tJie  tntilcs  unions  will  not  iK-ruiit  the 
mcu  to  do  wliat  they  would  do  of  tJieir  owii  fi-ee  option.  Personal  freedoio 
'\*  HttJK'kMi,  and  eiipital  i»  attac-k<Ml,  and  that^  I  say,  is  Iteing  at  war  with 
[lie  fundamental  prtni'iplcs  of  social  ord^r. 

Q.  Wht-n  yon  siwak  of  »  rtibellion  on  thu  part  of  the  enlightened,  you 
think  that  that  is  un  att«^nipt  to  inti'oduc^'  ehanjies  whieli  would  not  lie 
uiUgouiHtie  U>  those  principles  of  social  onler? — A.  On  the  eouti'ary,  I 
tltlnk  thiit  the  onlitflilt-niil  pi-npli'  \\;int  to  ni;iki-  the  changes  conform  to  . 
IlieprinciplesofstR-iiiltirilcr,  ;Liiii  I  think  th:it  the  other  people  are att^mpt- 
iag  In  do  the  same  thinKt  hut  liy  niisUvkeii  means,  not  nsinfr  wrong  means 
lijr  intention  or  design.  1  wish  to  e/trrect  another  niiBstAtenient  in  my 
teatimony.  I  stat^^d  that  the  moulders'  HSNo<nation  at  Troy  was  not 
i«garded  as  a  i>eeiiniar)'  sueceMt,  Sine«  I  made  that  Btat<?nieut  I  huve 
iweivwi  the  report  nf  the  Moulders'  Union,  in  which  they  claim  that  it  is 
a  AK4;«»e,  and  say  tliat  tbey  have  been  able  to  iui-iva^e.  theii'  capital  and  - 
l«y  a&  large  wages  as  are  paid  in  [trivate  establisbmeiitfi,  niul  that  tliey 
Niiccetxted  in  estidilishiitg  the  works  without  the  aid  of  outt^ide  capital.  I 
htate«i  forioerly.  from  infonnation  which  I  had,  that  the  capital  was  fur- 
nisluil  by  iK'UfVolent  gentlemen,  but  in  the  rejaji-t  which  I  have  in  my 
hiuid  they  state  that  they  have  had  no  liel|i  of  that  kind. 
liy  Mr.  Mathews  : 

Q.  Does  the  reinirt  say  that  they  pay  any  dividend  npon  tinit  capital ! — 
A.  Ye«;  it  says  that  they  do  pay  a  di^^^lend,  and  tbat  they  pay  the  same 
rate  of  wages  a«  private  eittublishmeuts,  and  that  the  ctmcern  is  regarded 


Q.  What  diridend  do  they  payf — A.  They  commenceil  with  a  cjipitiil 
ipf  *2o,iHMi.  :md  it  in  now  iiwreased  to  SSOiWHI,  after  three  yeai-s'  operation. 

y.  Tlicy  have  accumulated,  therefore  f — A.  Yes,  they  have  Hccnuinlah'd. 
By  the  CeAiRStAS: 

Q.  Ill  reganl  tn  the  eight  hours'  labor  law,  tJiei-e  are  two  horns  thrown 
ii[)ou  the  liantls  of  the  working  man  if  he  was  jirevionsly  working  teic   < 
lioarsT — A.  Yes. 

(J.  liave  you  a  distinct  idea  of  what  you  call  amnsementst  lieeause  he 
is  to  employ  those  two  hours  in  amusement's,  I  uiiderstandf — A.  The 
theory  is  that  he  is  to  employ  tliat  time  in  recreation  and  improvement. 

Q.  If  yun  have  ever  been  ivcqiminted,  as  I  am  sore  you  have,  with  men 
iu  thf  time  when  their  fwrnlties,  bodily  and  mental,  are  in  theii-  highe>st 
fiiergy,  can  you  conceive  a  greater  burden  to  such  men  than  t«  order 
them  to  desist  &om  pnrsning  an  important  piirposeT — A.  I  think  that  it 
*mild  Ite  an  act  of  tjTanny. 

Q.  And  is  tliere  any  way  of  piiraning  an  im^toilnnt  pur[>0Me  in  any  rank 
uf  life  except  by  work ! — A.  I  think  that  a  man  who  feels  that  he  has  a 
grwit  object  to  attain  never  measui-es  his  eftbrt  by  time  at  all ;  it  is  a  mere 
•liimttoD  of  piiysical  ability  with  Mm  how  longiie  can  work  in  orde,Y  tn 
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accomplish  the  end  at  which  he  aims,  and  I  think  that  this  attempt  to 
bring  down  tlie  hours  of  labor  to  eight  by  an  arbitrary  enactment  is  at 
war  with  the  fundamental  principles  not  only  of  social  order  but  of  human 
nature. 

Q.  Slack  men  may  like  to  stand  in  the  sun,  but  the  energetic  men 
would  feel  themselves  afflicted  by  a  sore  grievance  if  they  were  not  per- 
mitted to  pursue  an  important'purpose  at  their  own  option  t — A.  Yes. 

By  Mr.  Merivale  : 

Q.  Do  you  think  that  in  all  public  offices  they  ought  to  work  ten  hours 
instead  of  eight  t — A.  I  am  unable  to  speak  of  wfa&t  should  be  done  in 
public  offices. 

By  Mr.  Harrison  : 

Q.  Do  you  think  that  a  twelve  or  a  fourteen  hours'  system  would  be  a 
movement  for  the  better ! — A.  No,  I  do  not ;  I  do  not  know  wheth^ 
eight  hours,  or  ten  hours,  or  twelve  hours  is  the  better  average  conditicn 
for  the  laboi-er,  but  my  objection  is  to  the  system  which  compels  people 
who  are  willing  to  work  more  than  eight  hours,  and  who  feel  that  they 
could  work  more  than  eight  hours,  to  restrict  themselves  to  eight  hours; 
and  that  is  the  tjTanny  which  the  trades  unions  would  inflict  upon  labor 
generally. 

By  Mr.  Booth  : 

Q.  Your  objection  is  to  any  eonii)ulsor>'  system  ? — A.  My  objection  is 
to  any  compulsory  system.  1  wish  to  leave  it  free  lH*tween  the  workman 
an<l  the  employer. 

By  Mr.  Hauuison  : 

Q.  Yoiu-  opinion  has  not  been  given  at  all  on  the  ivlative  advantages 
of  an  eight-hour  system  or  a  ten-hour  system,  pmvided  it  is  left  jier 
fcctly  free  ? — A.  Xo ;  I  have  given  no  opinion  upon  the  question  which 
is  the  best  for  tin*  normal  state  of  so<*iety. 

By  Mr.  Mathews  : 

(i.  Is  not  the  rational  state  of  s<K*iety  this — that  every  man  should  I* 
left  free  to  work  as  many  or  as  few  hours  as  his  physiuU  stn^ngth  enablitf 
him  ? — A.  Yes. 

Q.  An<l  any  restriction  upon  that  by  eo-oiH»nitive  S4H*ietieH,  or  any 
n»strietion  whi<*li  eoniiH»ls  him  to  deviate  from  his  natund  pnu'tiee,  is  an 
injury  to  wH'iety  ? — A.  Yes;  1  think  that  the  restriction  should  only  come 
in  among  iK»oj>le  who  are  not  able  to  take  eaiv  of  themsi*lves — women 
and  ehildren,  an<l  idiots.  I  mention  women  as  the  more  helplesH  mem- 
Imms  of  s4H*iety  as  contnist<*tl  with  men ;  1  think  women  and  children, 
and  thos4»  persons  wliost*  intellects  have  been  disturbtnl,  an»  com|Hinh 
tively  helpless,  and  that  the  law,  tlierefcne,  must  make  provisitui  for  them. 

(i.  In  ivganl  to  the  eight-hour  system,  what  would  Im»  Inird  lalN>r  far 
one  ]>erson  with  Ji  feeble  <*onstitution  and  feeble  powers  would  l>e  idleness 
for  unothvr  man  f — A.  Yes, 
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Q.  And  I  think  there  is  an  old  hymn,  familiar  in  this  country,  which 
says  ^^ Satan  finds  some  mischief  still  for  idle  hands  to  do?" — A.  Yes; 
we  have  the  same  in  onr  country. 

By  Mr.  Habbison  : 

Q.  What  form  does  the  legal  compulsion  take  in  the  eight-hour  law  f 
—A  The  legal  compulsion  would  be  that  on  public  works,  all  employ- 
ment by  the  state,  eight  hours  would  be  a  day's  work,  and  nobody  could 
work  for  ten  hours ;  at  the  end  of  eight  hours  the  bell  rings  and  the 
men  quit  work. 

Q.  It  would  be  illegal  to  work  longer! — A.  Yes;  no  public  officer  would 
be  allowed  to  make  the  men  work  for  over  eight  hours,  unless  at  a  rate 
of  wages  specially  agreed  upon. 

Q.  You  say  that  each  man  should  be  left  free  to  work  as  many  hours 
as  he  thought  convenient.  In  great  works,  such  as  iron-works,  factories, 
and  so  on,  it  is  impossible  for  men  to  work  different  hours,  is  it  nott — A. 
Yes. 

Q.  How  do  you  propose  to  meet  that  case! — ^A.  The  thing  has  regu- 
lated itself  in  this  way:  experience  has  shown  about  how  many  hours  per 
day  men  can  work  and  maintain  themselves  in  good  bodily  condition, 
and  by  long  experience  the  thing  has  adjusted  itself  to  that  condition, 
and  only  the  men  who  can  work  the  number  of  hours  which  is  found  to 
agree  perfectly  with  the  bodily  condition  of  the  men  come  there  and  work ; 
the  others  quit  it. 

Bv  Mr.  Mathews: 

Q.  In  fact,  you  want  men  of  a  higher  physical  condition  to  work  in  iron 
rorkst — A.  Yes;  and  the  number  of  hours,  from  the  nature  of  the  case, 
is  adapted  to  the  abilities  of  the  men  to  labor. 

By  Mr.  Habbison: 

Q.  You  say  that  the  proper  amount  of  work  is  the  maximum  which 
can  be  worke<l  by  strong,  able  men  without  injury  to  their  physical  con- 
dition t — ^A.  Certainly. 

Q.  Do  you  intend  to  exclude  from  the  consideration  their  intellectual 
condition  or  their  education  t — ^A.  Yes,  I  have  excluded  that  in  giving 
you  the  estimate  which  I  have  given,  because  in  the  iron  works  that 
leally  does  not  enter  into  the  question. 

Q.  Supposing  the  case  of  a  thousand  men  who  have  been  in  the  habit 
of  working  10  hours  without  injury  to  their  physical  condition,  but  just 
op  to  that  lindt,  and  who  then  say,  "It  is  true  that  it  does  not  injure  our 
physieal  condition  to  work  10  hours,  but  we  think  that  if  we  work  eight 
boors  V©  shall  improve  our  intellectual  condition  f  does  that  seem  to  you 
a  reasonable  basis  for  them  to  agree  upon  in  order  to  fix  the  hours  which 
ttie  people  work! — A.  I  should  think  it  is  perfectly  competent  for  the 
working  men  to  take  that  question  into  consideration  in  making  their 
arrangementa  with  their  employers.  On  the  other  hand,  tlie  employers 
"^y  say >  "  But  after  working  10  hours  you  have  still  sufficient  tvov^  tot 
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the  improvement  of  your  intellect  and  for  recreation  f  and  that  is  a  ques- 
tion of  fact. 

Q.  If  the  workmen  say  they  have  not  miiRcient  time,  what  then! — ^A. 
If  the  workmen  say  they  have  not  then  the  thing  mu8t  be  acyusted 
between  the  two  classes  f  It  is  like  a  thousand  other  questions  in  society, 
and  they  must  come  to  an  understanding  about  it. 

Q.  Tliere  are  other  elements  to  be  taken  into  consideration  in  fixing 
what  should  be  the  hours  of  work  in  a  large  factor^',  or  work,  beiudes  the 
single  one  you  have  just  mentioned  T — ^A.  Tliere  are  a  great  many  ques- 
tions to  be  taken  into  consideration.  The  conditions  of  business,  for 
example,  com|H4  us  sometimes  to  cut  down  the  hoiu*s  of  business;  some- 
times we  can  only  work  half-time. 

Q.  I  am  si>eaking  of  the  normal  condition,  when  things  are  in  full 
work  T — \.  I  think  that  society  always  has,  in  any  particular  region,  the 
best  arrangement  of  (*apital  and  labor  that  is  possible  with  the  knowledge 
and  the  means  at  command  of  the  people  who  are  there.  I  think  that  in 
each  place  they  always  aixive  at  the  adjustment  which  is  the  be«t  prac- 
tical adjustment  ccmsistent  with  the  amount  of  knowledge  and  the  amount 
of  resources  at  command.  I  find  that  in  one  i)lace  the  aiiyustmeiit  it 
much  more  favonible  to  working  men  than  in  anotlier  place,  and  in  the 
same  place  it  is  more  favorable  at  one  time  than  at  another  time.  In  the 
United  States  at  pn»sent  it  is  an  ai\justment  more  favorable  to  the  work- 
men than  it  is  in  England;  in  England  it  is  more  favorable  than  in 
France;  in  France  it  is  more  favonible  than  in  Belgium.  That  is  a  ques- 
tion of  national  conscience  and  of  the  knowledge  and  the  means  at  com- 
mand. 

Q.  In  point  of  fact  the  hours  of  lalM>r  are,  in  th(*  natun*  of  things, 
variabl<%  an<l  will  alter  with  the  pn)gressive  civilizations  of  the  com- 
munity ? — A.  H<»yoml  doubt,  and  it  would  not  astonish  \\w  to  see  eight 
hcmrs  as  geiu»nilly  ivcognized  as  a  day's  labor  as  ten  hours  is  now. 

\\\  Mr.  Mathews: 

Q.  Is  it  not  a  fact  that  when  men  an*  g(»tting  full  wages  they  dictate 
their  own  t4*nns  to  their  masters  as  to  the  length  of  time  they  will  workf 
For  instance,  to  take  tin*  cas<»  of  iron  works,  if  the  master  n^quires  the 
men  to  work  full  time  they  say,  "AVe  will  not  work  full  time;  we  find 
that  w(»  can  <lo  as  well  for  ourselves  in  working  five  days  a  wet»k  as  sixT 
— A.  That  is  my  own  exiM»rience,  and  that  is  the  exiH»rience  I  think  of 
all  iron-mastiTs ;  but  ^nth  greater  encounigement  given  to  the  workmen 
and  with  a  <lit!erent  arnmgement  for  payment,  I  think  that  might  be 
changed.  I  think  that  men  an\just  as  anxious  to  earn  gcMMl  wages  and 
to  acijuire  projM^rty  when  they  are  sufticiently  educat^nl  as  the  owiiffs 
an*. 

Q.  Do  not  you  think  that  that  is  Ix^tter  left  to  the  onlinary  o|)e»ti(m 
of  the  n»lations  betw<MMi  employers  and  employinl  than  to  any  fixed 
arnuigement  that  can  1h»  adopted  f — A.  I  think  that,  as  a  general  piil* 
ciple,  it  is  lK»tter  to  leave  these  questions  to  the  iK^ople  who  ha\'e  to  deil 
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with  them  practically,  but  I  am  not  prepared  to  say  that  there  may  not 
be  grievances  so  great  and  persisted  in  so  long,  (from  habit,  perhaps,) 
that  it  maj  be  that  the  legislature  should  step  in  and  interfere.  I  think 
that  great  wrongs  are  permitted  to  go  on  for  some  time  if  left  to  the 
volontary  action  of  the  people  who  have  personally  to  deal  with  them, 
and  in  such  cases  the  legislature  should  interfere.  But  I  think  that  if 
the  legislature  interferes  it  should  be  done  with  great  deliberation  and 
after  careful  examination. 

Q.  Only  with  reference  to  the  interests  both  of  the  employer  and  of 
the  employed  f-^A.  I  think  that  the  interests  of  the  commimity  are 
saperior  to  the  interest  of  any  particular  employer  or  employe,  and  if 
the  legislature  find  that  there  is  a  grievance  which  employers  and 
employes  wiD  not  correct,  it  is  the  boimden  duty  of  the  legislature  to 
correct  it 

By  Mr.  Hughes  : 

Q.  When  you  speak  of  different  arrangements  between  employers  and 
employed,  do  you  think  that  if  the  employed  were  paid  by  a  share  in 
the  profits  this  state  of  things  would  pass  away  ? — A.  I  think  that  it 
could  be  very  much  ameliorated.  In  very  many  branches  of  business  it 
might  be  entirely  remedied,  but  there  are  some  branches  of  business  in 
which  I  have  not  seen  my  way  clearly  to  such  an  adjustment. 

Q.  As  far  as  you  know,  is  such  a  plan  applicable  to  iron  works  f — A. 
I  think  it  is. 

Q.  And  coal  works  f — ^A.  I  think  it  is  perfectly  applicable  to  coal  works  ? 

Q.  I  think  there. has  been  even  in  Pennsylvania  some  attempt  of  that 
nature  f — A.  I  have  never  known  any  attempt  of  the  kind  in  Pennayl- 
Tania.  I  have  never  known  any  attempt  of  the  kind  either  in  an  ii'on 
works  in  America  or  in  a  coal  works. 

By  Mr.  Mathews  : 

Q.  Have  you  ever  known  a  case  of  successful  co-operation  t — A.  If  I 
am  to  believe  the  statements  which  are  published  in  regard  to  the  opera- 
tions of  Schnltze-Belitzsch,  I  must  say  that  there  are  many  such  in 
Gennany. 

Bv  Mr.  Hughes  : 

Q.  Did  you  ever  hear  of  Briggs  &  Co.,  in  England  ! — A.  Briggs  &  Co. 
I  know  nothing  about.  I  wish  to  say  that  since  I  testified  on  the  last 
occasion  I  have  received  advices  from  home  of  the  organization  of  a 
Tery  large  number  of  these  co-operative  associations.  It  seems  to  be  the 
ease  that  one  of  those  epidemics  which  occasionally  break  out  in  society 
has  broken  out  on  our  side.  They  are  of  both  kinds,  both  an  association 
of  the  capitalist  owner  with  the  workmen  and  an  association  of  work- 
men by  themselves,  and  both  will  be  tested  I  think  on  a  very  extensive 
icale  in  a  way  that  will  conform  more  nearly  to  English  notions  than 
omtinental  experiments  can.  Continental  notions  are  so  different  from 
yours  that  no  experiment  there  I  think  could  be  taken  as  conclusive  with 
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regard  to  English  industry,  but  the  experiments  in  the  United  States  I 
think  will  be  more  satisfactory  to  your  view.  I  anticipate  failure  in  many 
instances  and  success  in  others.  Where  there  is  talent,  honesty,  and 
care,  there  will  be  success ;  where  there  is  dishonesty,  and  idleness,  and 
neglect,  there  will  be  a  failure. 

By  Mr.  Booth  : 

Q.  Is  the  present  state  of  the  law  in  different  States  such  as  to  permit 
of  the  experiment  being  fairly  tried,  or  would  it  be  necessary  that  the 
law  should  be  amended  T — ^A.  It  will  be  necessary  to  amend  the  law  in 
order  to  try  it  ui)on  the  system  which  I  think  most  favorable,  but  the 
law  is  sufficiently  broad  to  permit  the  arrangements  to  be  carried  out 
which  they  are  now  trying,  and  which  I  think  are  not  the  best,  though 
I  think  they  have  got  the  elements  of  success. 

By  Mr.  Hughes  : 

Q.  But  I  think  you  will  find  that  in  some  places  the  law  gives  perfect 
facilities  at  present,  for  instance,  at  Chicago.  Within  the  last  six  weeks 
I  have  had  three  applications  from  masters  in  America,  who  are  thinking 
of  adopting  the  method,  for  copies  of  the  rules  in  use  here,  and  for  state- 
ments as  to  what  has  been  done  here ;  and  in  one  instance,  certainly  the 
application  from  Chicago,  the  letter  Baid  that  there  would  be  no  difficulty 
whatever  a«  far  as  the  law  went.  Of  course  that  might  be  a  statement 
made  ofl'-liand  f — A.  Tlie  law  in  Illinois  will  i>ermit  the  organization  of 
joint  stock  co-oi)eration,  and  the  owTiers  may  make  such  coutrai*ts  between 
themselves  as  tliey  may  see  tit,  and  the  Northwestern  Manufacturing 
Company  of  Chicago,  as  a  matter  of  fact,  has  lH*en  organized  ujwn  that 
basis.  It  is  not  organized,  however,  u^wn  the  basis  which  I  consider 
most  favorable  to  success. 

Q.  You  surely  consider  that  the  most  fjivorable  system  would  In*  that 
in  whi<*li  the  employers  and  employed  both  hold  capital  st<H»k  ? — A.  Yes, 
I  do,  and  yet  I  do  not  think  that  this  one  at  Chicago  is  orgjuiize<l  upon 
the  basis  most  favorable  to  success,  and  for  this  reason :  the  stipulation 
is  that  the  capital,  which  is  estimated  at  $300,000,  and  which  is  a  good 
deal  mon»  than  t\w  actujil  capital  that  they  have,  is,  under  all  cireiun- 
stances,  i>ledged  to  rtu'cive  ten  per  cent. 

Q.  Ten  \h'v  cent,  may  be  too  high  a  figure,  but  you  would  surely  say 
that  some  fixed  interest  must  be  i>aid  ujmn  capital  |wiri  paMHU  with  wagest 
— A.  Supi)os\ng  that  there  is  not  enough  to  ymy  lH>th  the  men  their 
wages  an<l  the  capitalist  his  inten^st  uikhi  the  capital,  who  is  ti)  get  the 
money  f  8<K*iety  has  decided  long  ago  that  the  workmen  shall  have  it, 
and  1  suspect,  as  the  stomach  is  the  foundation  of  all  business,  that  that 
decision  is  a  wis**  one,  and  therefoiv  any  decision  which  asserts  that  there 
shall  Ik*  a  prior  right  for  capital  to  take  ten  jmt  cent,  will  fail.  It  will 
fail  inevitably,  U'cauw*  tlieiv  must  be  cas4»s  in  which  the  profits  will  not 
yield  that  n*tuni  to  (*apital  as  well  as  paying  the  wages  of  the  men. 
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By  Mr.  Mathews  : 

Q.  It  will  Ml,  in  fect^  because  there  is  no  provision  for  recouping  the 
master  when  such  circumstances  arise  f — ^A.  Yes. 

By  Mr.  Hughes  : 

Q.  On  the  average  of  years,  surely  businesses  of  that  kind  do  not  lose ; 
they  make  profits  on  the  average  of  yenrs,  or  else  nobody  would  caiTy 
them  on  f — I  can  only  say  that  I  know  of  many  businei^ses  in  the  United 
States  which  have  not  made  money  on  the  average  of  years,  but  on  the 
contrary  have  lost  money.  The  iron  business  has  certainly  been  the 
source  of  immense  losses.  I  have  testified  here  before  of  the  number  of 
iron  works  that  have  been  sold  out,  and  I  doubt  whether  we  could  point 
to  ten  families  in  the  United  States  which  have  been  siu^cessful  in  the 
iron  business.  I  only  refer  to  that  as  showing  the  necessity  for  an 
arrangement  which  conforms  to  experience  in  regard  to  busmess.  The 
workmen  have  to  be  fed.  The  workmen  do  not  know  the  fact  that  the 
business  is  carried  on  in  order  to  satisfy  that  prior  lien  of  theirs  upon 
the  proi)erty,  and  they  are  making  war  in  the  United  States  and  here 
and  in  France  ujwn  the  business  on  which  they  have  a  prior  lien.  The 
hen  may  not  be  large  enough  in  certain  cases,  but  the  broad  fact  that 
the  workman  has  the  prior  lien  upon  every  business  in  every  branch  of 
labor  is  an  unmistakable  one. 

By  Mr.  Mathews  : 

Q.  The  difficulty  will  be  to  satisfy  that  prior  lien.  If  the  result  of  the 
co-operative  society  did  not  satisfy  that  lien  sufficiently,  and  if  it  did  not 
satisfy  the  percentage  on  capital  besides,  it  must  fail  of  itself! — A.  Yes. 

Q.  If  the  workmen  only  receive  bare  subsistence  wages  until  the  result 
of  the  undertaking  is  known  and  the  profits  are  realized,  do  you  think 
there  would  be  a  difficulty  in  their  making  a  fund  out  of  subsi8ten(»e 
wages,  and  out  of  any  profits  that  they  might  be  entitled  to,  which  would 
enable  them  to  provide  against  such  a  contingency  as  an  unsuccessful 
year! — ^A.  Yes,  I  should  have  supposed  so  but  for  the  fact  of  the  extent 
to  which  the  principle  of  Schultze-Delitzsoh  has  been  adopted  in  (ler- 
many.  That  is  really  a  most  marvellous  thing.  Those  people  actually 
abated  20  and  in  some  cases  40  x)er  cent,  to  get  such  a  fund,  and  I  am 
satisfied  that  with  the  temper  of  our  people  in  the  United  St^ites  I  could 
go  to  my  leading  workmen  and  say,  "We  shall  go  on  paying  you  your 
present  rate  of  wages,  but  I  ask  you  to  leave  behind  so  much  as  will  form 
a  fund  for  that  purpose,"  and  they  would  willingly  consent  to  do  so. 

By  Mr.  Hughes  : 

Q.  Did  you  ever  hear  of  such  things  as  bare  subsistence  wages  in  the 
United  States! — ^A.  I  have  heard  of  it,  because  we  have  had  such  things 
as  labor  going  down  to  a  very  low  point. 

Q.  I  remember,  in  1848  and  1849,  when  many  of  the  a^ssociations  in 
Paris  were  going  on  for  months,  the  men  drawing  only  10  trancs  a  week 
on  account  of  their  wages.    You  never  heard  of  such  wages  as  those  in 
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America  f — A.  I  can  remember  when  wa^es  have  been  down  in  America, 
in  times  of  depression,  tx)  as  low  as  50  cents  per  day,  which  would  be 
about  2h.  i)er  day  in  English  money;  that  is  as  low  as  I  have  ever  known 
anything  ggt  in  America,  and  that  was  verj'  exceptional  indeed.  There 
is  one  other  thing  which  I  wish  to  coiTe<*t.  I  saw  some  comments  in  the 
London  Times  which  seemed  to  look  to  testimony  on  my  part  that  certain 
puddlers  had  murdered  other  puddlers  coming  t^  Pittsburg.  Now  I  was 
very  careful  to  state  that  I  six>ke  of  the  munlers  only  as  evidence  of  the 
demonilization  of  a  community  where  a  strike  had  been  going  on  for 
in<mths,  that  I  was  merely  informed  that  the«e  mmtlers  had  taken  place, 
and  that  I  did  not  know  by  whom,  so  that  any  inference  from  my  testi- 
mony that  ont»  set  of  workmen  had  murdered  another  sc*t  was  quite 
unfounded. 

By  Mr.  Harrison  : 

Q.  That  was  clearly  so  put  in  your  evidence,  was  it  not! — A.  I  think  it 
was. 

By  the  Earl  of  Lichfield  : 

Q.  You  said  with  regard  to  the  employment  of  children  in  iron  works 
in  America  that  they  were  not  emph)yed  before  the  age  of  13  and  14. — 
Does  that  apply  to  other  trades  in  America  f — ^A.  As  a  general  rule  it  is 
a  nire  thing  to  see  a  young  child  not  13  or  14  in  any  physical  employ- 
ment, v<M-y  rare  ind(»<Ml. 

Q.  Are  those  children  up  to  the  age  of  13  or  14  genendly  at  school! 
A.  Yes. 

(i,  An<l  hav<*  you  any  pi-ovision,  generally  siK»aking,  in  the  iron  W4»rks 
and  in  other  tra<les  for  the  education  of  those  chil<ln»n,  c(mtinuing  after 
the  age  when  you  say  they  begin  to  l)e  eniph)ye<l  in  the  inm  works  f — 
A.  No,  there  is  no  i provision,  except  that  in  the  large  cities  then*  are 
night-si*h<M)ls,  au<l  in  New  York,  as  1  testilied,  the  ('<M)iH»r  Institute  affonls 
tin*  very  hirgest  possible  instruction  to  mechanics.  That  is  a  private 
endowment. 

Hv  Mr.  Mathkws: 

• 

(}.  I  think  you  gave  us  sonu»  pai'tii'ulars  of  the  (NM)iK»r  Institute  t — A.  I 
<lid  mention  sonu*  particulars  in  retenMU'c  to  that.  1  wish  to  cornn't  my 
testimony  on  another  point.  A  Welsh  in>nmaster  tells  me  that  I  am 
mistaken  in  my  testimony  as  to  w^mien  lilting  thosi'  heavy  bars  of  iron 
of  \vhi<*h  I  spoke,  two  in<*hes  thick,  five  feet  long,  eight  inches  wide.  1 
say  that  I  a<*tually  saw  ont»  of  thos4»  liftc<l,  l)ut  this  gentleman  infonus 
uw  that  thrsi'  heavy  bars  aiv  lifted  bv  nu'n  who  are  sent  t4)  do  this  heavv 
work.  I  mnvly  saw  the  women  making  the  piles,  and  I  inferr^sl  that 
tlH\v  put  the  tops  and  lM>ttonis  on  btvausi*  th<\v  were  the  tmly  ]M*r»onii 
thrre,  but  I  am  informed  that  it  is  not  s<». 

(}.  So  that  tin*  rm]>loyment  of  women  in  inm  works  is  hot  so  heavy  jis 
you  thought  it  was? — A.  I  still  reiM»at  my  testimony  that  it  is  a  great 
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deal  heavier  work  than  I  have  ever  seen  women  do  before ;  but  I  correct 
that  i)artiealar  statement  as  to  the  bars. 

By  Sir  D.  GoocH : 

Q.  Is  there  any  compulsion  in  America  in  regard  to  education  ? — A.  No 
compulsion  in  any  place,  except  perhaps  recently  in  Massachusetts.  I 
have  heard  recently  that  a  law  for  compulsory  education  lia.s  been  passed 
there,  but  I  am  not  sure  of  it ;  but  in  the  other  States  there  is  no  com- 
pulsion. 

By  Mr.  Booth  : 

Q.  Have  you  read  the  statement  of  the  "  Times"  correspondent  to  that 
effect,  that  there  is  compulsory  education? — A.  I  have  not  read  the 
statement,  but  I  know  that  there  is  no  compulsory  educ-ation  in  New 
York  or  New  Jersey.    It  is  just  possible  that  there  is  in  Massachusetts. 

By  the  Eabl  of  Lichfield : 

Q.  But  education  is  provided  out  of  the  rates  ? — ^A.  Education  is  i)aid 
for  by  the  public  and  assessed  for  by  rates  on  the  district,  and  most  of 
the  States  have  school  funds  out  of  which  they  make  a  distribution  annu- 
ally to  each  district. 

Q.  And  the  children  up  to  the  age  of  13  or  14  avail  themselves  very 
generally  of  that  opiwrtunity  of  education  ? — ^A.  Very  generally. 

Q.  I  think  you  say  that  a  great  number  of  young  persons  after  the  age 
of  13  and  14  avail  themselves  of  night-schools  f — A.  In  the  cities. 

Q.  'And  do  not  you  attribute  that  very  much  to  the  fact  of  their  having 
been  able  to  obtain  tolerable  education  before  beginning  their  employ- 
ment ? — A.  No ;  I  am  sorry  to  state  that  the  opposite  is  the  case ;  that 
the  ones  that  go  to  the  night-schools  are  usually  those  that  have  had  no 
opportunity  of  education  in  the  day-schools.  Those  who  go  to  the  night- 
schools  are,  in  New  York,  mostly  foreigners  who  want  to  leani  the  lan- 
guage, or  mechanics  who  have  not  reeeived  the  ordinary  elements  of 
education.  But  in  the  case  of  the  CooiK^r  Institute,  those  who  attend  the 
classes  are  persons  who  have  received  some  education  before. 

Q.  Is  that  an  industrial  education  f  Are  men  instructed  in  their  trades  f 
—A.  No;  they  are  instructed  in  that  kind  of  knowledge  which  is  neces- 
sary for  them  to  conduct  their  trades  intelligently;  for  instance,  the 
machinist  is  taught  drawing,  and  we  teach  chemistiy  and  natural  phil- 
osophy there.  The  learning  there  is  all  book  learning,  but  it  is  with  ref- 
erence to  the  business  which  the  pupil  is  engaged  in. 

Q.  Is  not  that  statement  of  yours  somewhat  remarkable,  that  those 
who  have  had  the  advantage  of  an  education  up  to  13  or  14  are  not 
desirous  of  continuing  theu'  education  afterwards? — A.  No,  it  is  not 
remarkable,  for  the  reason  that  these  night-schools  do  not  teach  anything 
more  than  what  they  have  already  learned  in  the  day-schools.  But  in 
New  York  last  winter  a  higher  grade  of  school  was  opened,  the  first  one 
which  had  ever  been  openexl  there,  and  it  was  filled  to  repletion  by  those 
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who  had  been  to  the  day-schools  and  had  learned  a  certain  amount  and 
wished  to  continue  their  education. 

Q.  You  have  no  night-schools  where  they  have  an  opportunity  of  con- 
tinuing their  education  fix)m  the  iK)int  at  which  they  have  arrived  at  the 
age  of  13  or  14  T — ^A.  Except  the  Cooper  Institute  we  had  none  until  the 
one  that  I  have  just  referred  to  was  opened. 

Q.  Do  you  not  think  that  if  they  had  the  opportunity  of  continuing 
their  education  from  the  point  arrived  at,  at  the  age  of  13  or  14,  they 
would  avail  themselves  of  it? — A.  Experience  makes  me  certain  of  that, 
because  everything  of  that  sort  that  exists  has  been  used  to  the  ftdlest 
possible  degree. 

Q.  Do  you  find  a  very  marked  difference  in  the  intelligence  of  those 
who  come  from  this  country  and  Germany  and  Ireland  and  other  places, 
when  they  come  to  be  employed  in  your  works,  as  compared  with  those 
who  were  educated  in  your  own  countrj^ ! — A.  I  think  that  that  question 
would  have  to  be  answered  with  reference  to  specific  occupations.  I 
think  that  the  experience  will  be  different  in  different  operations.  In 
iron  works,  certainly,  we  find  that  the  Englishmen  are  the  best  workmen, 
better  than  those  whom  we  train  up;  that  is  to  say,  as  a  general  proposi- 
tion, I  think  the  English  workmen  are  better  than  those  we  train  up  in 
the  iron  works.  And  yet  there  are  some  branches  of  our  business  in 
which  our  own  people  are  better;  it  is  a  question  very  much  of  adapt- 
ability to  particular  kinds  of  eiuployiiieut.  I  think  that  in  guide-n>lliiig 
our  Americans  are  mon»  active  and  blotter  rollers  than  the  English,  but 
when  it  comes  to  puddling  the  heuAy  bars  the  English  Rve  better  work- 
men. 

By  Mr.  Mathews: 

Q.  Where  you  want  physical  force  combined  with  skill! — A.  Where 
we  want  physical  forces  combined  with  skill  we  get  Englishmen. 

Q.  We  can  infer  from  that  that  they  an*  stronger  men  that  we  rear  up 
here  than  you  do  in  America  f — I  think  they  are. 

Bv  Mr.  IIUGHES: 

Q.  I  think  your  strongest  men  go  west? — A.  I  think  everjiKKly  nuist 
ivmark  the  superior  physical  development  of  the  Englishmen  over  the 
Americans;  that  you  here  an»a  better  physically-develoiHHl  race  than  we 
are. 

Q.  Has  that  held  within  the  last  few  years,  do  yon  think? — A.  It  has 
always  api>eared  to  me  so.  I  was  struck  with  it  20  years  agt>,  and  I  am 
stnick  with  it  now.  I  (consider  the  English  nice,  as  I  see  it,  the  liest 
physical  race  in  the  world. 

By  Mr.  Hakkison: 

Q.  In  spite  of  unitmism? — A.  In  spite  of  unionism;  in  fact,  1  do  not 
think  that  unionism  wouhl  Ik*  ]M)8sibIe  anywhere  else  than  in  England 
and  America,  and  so  far  it  is  a  healthy  sign. 

Tlie  witness  withdrew. 


APPENDIX  1. 

POOR  RATES  AND  PAUPERISM. 

Betam  (in  part)  to  an  order  of  the  honorable  the  House  of  Commons, 
dated  9th  July,  1867,  for  return  of  "  Comparative  statement  of  the  number 
of  paupers  of  all  classes  (except  lunatic  paupers  in  asylums  and  vai;crants) 
in  receipt  of  relief  on  the  last  day  of  each  week  in  the  months  of  April, 
May,  June,  July,  August,  September,  October,  November,  and  Decem- 
ber, 1866  and  1867,  respectively ;  also  for  the  months  of  January,  Feb- 
ruary, and  March,  1867  and  1868,  respectively;''  "statement  of  the 
number  of  paupers,  distinguishing  the  number  of  adult  able-bodied  pau- 
pers relieved  on  the  1st  day  of  July,  1867;''  "similar  statement  for  the 
Ist  day  of  January,  1868 ;"  "  statement  of  the  amount  expended  for  in- 
maintenance  and  out-relief  only,  for  the  half  year  ended  at  Michaelmas, 
1867  f  "  similar  statement  for  the  half  year  ended  at  Lady  day,  1868 ;" 
"statement  of  the  amount  of  jwor-rates  levied  and  expended  during  the 
year  ended  at  Lady  day,  1867 ;"  "and  of  the  number  of  insane  paupers 
chargeable  to  the  poor-rates  on  the  1st  day  of  January,  1868." 

FEEDERICK  PUEDY, 
PriTwipal  of  the  Statistical  Department 

POOB-LAW  BOABD, 

Whitehall^  July  9,  1867. 


QUABTEBLT  STATEMENT  AS    TO  PAUPEEISM,  MICHAELMAS,  1867. 
(Paupers  in  lunatic  asylums  and  vafjprants  not  included.) 

The  present  return  completes  the  monthly  series  for  the  quarter  ended 
at  Michaelmas,  1867.  The  four  following  tables  are  given  in  continu- 
ation of  those  prefixed  to  the  monthly  publication  for  June  last. 

The  tables  are — 

1.  England  and  Wales  5  the  pauperism  in  the  consecutive  weeks  of  the 
quarter. 

2.  (England  and  Wales ;)  the  comparative  pauperism  of  the  quarter. 

3.  North  Midland,  Northwestern,  and  York  divisions ;  the  compara- 
tive paux)erism  of  the  quarter. 

4.  The  Metropolis ;  the  comparative  pauperism  of  the  quarter. 

I.  In  the  first  table  each  week  is  compared  with  the  one  immediately 
preceding  it ;  884,829  were  the  numbers  relieved  in  the  last  week  of 
Jane,  (midsummer ;)  but  in  the  fourth  week  of  September  (Michaelmas) 
the  numbers  were  872,620,  which  is  a  decrease  of  12,209,  or  1.4  per 
cent,  less  at  Michaelmas  than  midsummer. 
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Table  I. — England  and  Wales — Consecutive  statement. 


Periods. 


^ 

1867. 
June: 

Fourth  week 

July: 

Flnt  week 

Second  week .  .^ 

Third  week 

Fourth  week 

Fifth  week 

Angast: 

First  week , 

Second  week 

Third  week 

Fourth  week 

September : 

Fir«t  week 

Second  week 

Third  week » , 

Fourth  week 


C  o 

sit 

fc    •   ^ 

8  a  S 

s  o  o 


DiffBrenee  between 
thtt  proximate  weeks. 


884.889 

878,879 
876*670 
877,931 
876,996 
877,090 

875,767 
874,211 
870.978 
871,572 


),415 
869,067  i 
869,992  ' 
873,690 


InereMW. 

Ap^VG^BBWt* 

5.9S0 

%m 

861 

533 

22 

1.2S 

1.596 

3,2B 

9M 

3^157 

6S8 

925 

2.« 

II.  Tlie  next  table  exliibita  the  comparative  pauperism  during  the 
Michaelmas  quarter  of  18G5,  18()6,  and  1867. 

The  paupers  in  receipt  of  relief  on  the  last  day  of  the  last  week  of 
S<»pt4»mber  were — 

In  18(>o SXi,  OOT} 

In  ISim 842, 860 

In  1867 872, 620 

The  paujyers  in  1867,  as  compared  with  those  in  1866,  have  increa*ie<l 
29,7<>0,  or  .'i.5  iH»r  cent.;  but  compared  with  1863  the  increase  wa^j 
37,615,  or  4.5  i)er  cent. 
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Table  n. — England  and  Wale9 — Comparative  utateMent 


Periods. 


Jane: 
Foarth  w*>ek 

JBI7: 
Fintweek  .. 
S««ond  we«k 
Third  week.. 
Foartb  we«k 
Fifkh  week  . . 

Aifiwt: 
FIratweek  .. 
Seeond  week 
Third  week  . 
Foarth  week 

September: 
Firvt  week    . 
Seeond  week 
Third  week  . 
Foarth  week 


PMiperi  In  receipt  of  relief  on 
the  last  day  of  each  week. 


1865. 


(a) 
853,073 

846.062 
843,469 
841.567 
840,131 
837.991 

836.580 
834,758 
833.756 
833,  ()42 

832,993 
832.443 
8:12,705 
835,005 


1866. 


(*) 
841, 489 

835,507 
833,977 
833,738 
833,874 
836,486 

839.493 
840,146 
839,378 
840,388 

840,894 
840,931 
843,452 
842,860 


1867. 


(c) 
884,829 

878,879 
876,670 
877.531 
876p998 
877,020 


875,767 
874,211 
870.978 
871,572 

868,415 
869.067 
869,992 
872,620 


Diifereoce  per  cent  in  the  namben  in 
eolamn  (r)  compared  with  each  of  the 
two  preceding  years. 


Last  year  but  one. 
(a) 


In  create. 


Decreate. 


2.9 
4.1 
4.3 
4.4 

4.7 

4.7 
4.7 
4.5 
4.6 

4.3 
4.4 

4.5 
4.5 


Last  year. 
(b) 


Increase, 


5.2 
5.1 
5.3 
5.3 

4.8 

4.3 
4.1 

3.8 

a7 

3.3 
3.3 

ai 

3.5 


Decrease. 


m.  Tlie  third  table  comprises  the  three  divisions  of  England  and 
Wales,  in  which  the  principal  manufactores  are  earned  on.  Taking  the 
returns  of  paui)er8  relieved  on  the  last  day  of  the  last  week  of  September 
the  nnmbers  were — 

In  1865 206, 076 

In  1866 196,  747 

In  1867 202, 853 

The  increase  in  1867,  compared  with  1866,  was  6,106,  or  3.1  jwr  cent., 
but  in  comparison  with  1865  there  was  a  decrease  of  3,223,  or  1.6  per 
cent. 
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Table  in. — yarth  Midland^  Northwestemj  and  York  diviHons — Compara- 
tive statement. 


Periods. 


June: 
Foorth  week 

Jttly: 
Fint  week  . . 
Second  week 
Third  week  . 
Fourth  week 
Fifth  week . . 


Anguit : 
First  week  ... 
Second  week 
Third  week  . , 
Fourth  week 

September : 
FIrit  week  . . 
Seconil  wtffk 
Third  w«M«k  . , 
Fourth  week 


Panpen  in  receipt  of  relief  on 
the  latt  day  of  each  week. 


186S. 

m 

1866. 

(•) 

(« 

917,976 

198,360 

913,819 

197.907 

911.013 

196,246 

909.508 

195,887 

908,517 

195.841 

907,513 

195.753 

907,346 

195,879 

206.864 

195,733 

906.618 

195,508 

906,309 

196,407 

905.954 

195,989 

906.299 

196.053 

205,994 

196, 424 

206,076 

196.747 

1867. 


906.064 

904.569 
903.648 
903.855 
903,494 
903.437 


903,011 
908.701 
209.195 
908.081 

901.956 
901,555 
202.498 
202.563  , 


Difference  per  cent.  In  tho  nambera  lo 
column  (c)  compared  with  eaeii  of  the 
two  preceding  jean. 


Last  year  but  one. 


I%crta$€. 


Dtertaat, 


Laatyear. 


JnerfmM. 


4.3 

a5 

2.7 
2.4 
9.0 

9.1 

2.0 
9.1 
9.1 

1.9 
2.3 

1.7 
l.G 


3.8 
3.8 
4.1 
3.9 
3.9 

3.6 
3.6 
3.4 
9.9 

ao 

2.8 
3.1 

ai 


IV.  According  to  the  last  returns  for  the  month  of  September  in  the 
three  years  last  past,  the  number  in  the  metroiwlis  was — 

In  imr) 91, 022 

In  1800 105, 827 

In  1807 117, 849 

In  1807  the  increase  in  the  paupers  as  compared  >nth  those  in  1866 
was  12,022,  or  11.4  i)er  ct»nt.;  and  on  a  comparison  with  1865,  there  was 
an  increase  of  26,827,  or  20.5  iMjr  cent. 
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Tabus  IV. — The  metropolis — Comparative  statement. 


Panp«m  in  receipt  of  relief  on 
the  lant  daj  of  each  week. 


PerkMLk 


1865. 


Jone: 
Foartb  week 

Jolj: 
Pint  week  . . 
SMond  week 
Third  week.. 
Foartb  week 
Fifth  week  . . 


Aafa*t : 
Fimt  week  . . 
Seeond  week 
Third  week.. 
Foerth  week 

September: 
Pint  week  ... 
Second  week 
Third  week. . 
Foartb  week 


(•) 
90,733 

90.004 
69.937 
90,109 
90,318 
90,233 

90,686 
91,190 
91,317 
90,963 

91.058 
90.588 
90.696 
91,023 


1866. 


(*) 
96,308 

98,455 

98,778 

99.400 

100,486 

103,960 

105,197 
106,100 
106,499 
106,633 

106,664 
105.634 
106.013 
105,837 


1867. 


Difference  per  cent.  In  the  nnmben  in 
column  (e)  compared  with  each  of  the 
two  preceding  yean. 


Lait  jear  bnt  one. 


118,983 

117,738 
117.880 
118,906 
118,399 
118,046 


118,347 
117,547 
117,653 
117,533 

116.963 
116,457 
116.417 
117,849 


30.8 
31.0 
31.3 
31.1 
30.8 

30.5 
98.9 
38.8 
39.3 

88.5 
38.6 
38.4 
39.5 


Deertam, 


Lait  jear. 
(6) 


Jnarea$e, 


19.6 
19.3 
18.9 
17.7 
14.7 

12.5 

ia8 

10.5 
10.3 

9.7 

ia3 

9.8 
11.4 


Deereaae. 


FREDERICK  PURDY, 
Principal  of  tlU  Statistical  Di 
Poor-law  Boabb,  Whitehall,  November  14, 1867. 

MEMORANDUM. 

As  to  the  arrangement  of  the  weekly  returns  of  pauperism. 

The  returns  of  the  number  of  paupers  relieved  on  the  last  day  of  each 
week  do  not  include  the  "lunatic  paupers  in  asylums  and  licensed 
houses,''  nor  the  number  of  vagrants  relieved.  These  (^lasses  form  only 
a  small  iwrtion  of  the  entire  pauperism  of  the  couiitrj\  According  to 
the  latest  returns,  (January  1,  1866,)  the  number  contained  in  the  two 
classes  was  3  per  cent,  of  the  total  pauperism. 

Tlie  pauper  lunatics  in  asylums  are  not  generally  subject  to  variations 
in  number  to  the  same  degree  as  the  other  classes  of  paupers ;  and  the 
naml>er  of  vagrants  relieved  by  the  unions  throughout  the  country  has 
become  too  small  to  need  a  return  so  frequently  as  once  a  week.  These 
considerations  led  to  the  exclusion  of  the  two  classes. 

There  are  at  present  14,886^  parishes,  inclusive  of  the  Scilly  islands, 
in  England  and  Wales,  maintalmng,  or  liable  to  maintain^  their  own 
poor;  returns  of  pauperism  are  received  weekly  in  resi>ect  of  14,605  of 
that  number ;  191  ])arishes,  incorporated  under  Gilbert's  act,  or  still  under 

'  Man jT  places,  uot  heretofore  liable  to  maintain  their  own  poor,  are  becominp^  parishes 
Qoder  the  operation  of  the  extra  parochial  places  act ;  to  what  extent  this  will  ultimately 
increase  the  number  of  parishes  in  England  and  Wales  cannot  at  present  be  stated. 
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the  i)rovisioiiS  of  the  43d  Elizabeth,  made  no  return  of  the  number  of 
paui>era  which  they  relieve. 

The  returns  are  arranged  under  eleven  divisions.    The  union  counties 
which  fall  under  each  are  shown  in  the  following  view : 


/.  The  Metropolis. 

1.  Middlesex,  (part  of.) 

2.  Surrey,  (part  of.) 

3.  Kent,  (part  of.) 

//.  Southeastern, 

1.  Middlesex,  (part  of.) 

2.  Surrey,  (part  of.) 

3.  Kent,  (part  of.) 

4.  Sussex. 

5.  Southampton. 

6.  Berks. 

III.  South  Midlafid, 

7.  Hertford. 

8.  Buckingham. 

9.  Oxfoitl. 

10.  Nortliampttm. 

11.  Iluntingdtm. 

12.  Bedford. 

13.  Cani bridge. 


IV.  Eastern. 

14.  Essex. 

15.  Suffolk. 

16.  Norfolk. 

V.  Southwestern. 

17.  Wilts. 

18.  Dorset. 

19.  Devon. 

20.  Cornwall. 

21.  Somerset. 

VI.  West  Midland. 

22.  Gloucester. 

23.  Hereford. 

24.  Salop. 

25.  Stiiffonl. 

26.  Worcester. 

27.  Warwick. 

TV/.  Xorth  Midland. 

28.  IxMccstcr. 

29.  Kutlaiid. 


30.  Lincoln. 

31.  Nottingham. 

32.  Derby. 

VIII.  Xorthtcestem. 

33.  Chester. 

34.  Lancaster. 

IX.  York. 

35.  West  Ri<Ung. 

36.  East  Riding. 

37.  North  Riding. 

X.  Northern. 

38.  Durham. 

39.  Northumberland. 

40.  Cumberland. 

41.  Westmoreland. 

AT.   ^yelsh. 

42.  Monmouth. 
^\.  South  Wales. 
44.  North  Wales. 


The  following  is  a  tabular  statement  of  the  number  of  unicms  and 
parishes,  and  the  area  and  iM)i)ulation  ascribable  to  each  division ;  but 
so  far  only  as  it*prt»sented  by  the  weekly  ivtunis : 


Divifiont. 


1.  Thf  Metropoliii. 

2.  SontbeMtern . . . 

3.  Booth  Midland  . 

4.  Eaftfm 

5.  SouthwenUrn  . . 

6.  Wrfft  Midland.. 

7.  North  Midland  . 

8.  North  weiitfm  . . 

9.  York 

10.  Northern 

U.  WrUh 


EiiRland  and  Wales,  (ao  far  at  returned). . . 


Number  of 

Naml>er  of 

Araa  in  statute 

Popoladoaia 

iinionii,  &c. 

parivhes. 

acre*. 

1866. 

39 

190 

77.944 

2.802.387 

97 

1.496 

3,932.830 

l,8U3<5J4 

64 

1,447 

3.198,570 

1.2».13i 

56 

1.644 

3.a09.8iH 

1.142.W 

1            80 

1 

1,792 

4.969.180 

1.  en.  074 

82 

1,667 

3.851.187 

9.4M,<14 

45 

1 

1,750 

3,533.919 

\,m,m 

'            40 

923 

1.911.616 

tL«B.#7 

<            60 

1.464 

3,411.825 

1.M.SI 

39 

1.  irj 

3.  492, 322 

i.iM.aai 

53 

i 

1.219 

5, 210.  747 

i.3ii.tfli 

655 

14.695 

36, 810,  543 

19.8M,I0I 
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The  ftbsolnte  as  well  as  the  proportional  numbers  of  the  adnlt  popii- 
latioa,  under  six  indastrial  classes,  are  shown  in  the  subjoined  table  for 
each  division : 


Pi-nDD>  ■(imI  !0  jean  ud  npnudt. 

CLuHU. 

^ 

s. 

I 

'. 

5. 

6. 

j 

1 

1 

1 

I 

i 

1 
1 

1 

TolA 

lamkUidUiid-... 

»,9B5 

9o.m 

B3,STI 

Id,  930 
36.  S» 

IS,  Ml 

665, 1E8 
*13.aM 
!H3,3Sl 
339.081 

381,951 

Agf.ua 

M4,ifST 
649,109 
393.  W« 

MO.  era 

M2,«9 

tB,63S 
44.030 

16,311 
101, 99S 
38,661 
35,eS3 
34.640 

194,  sri 
ais.303 
ie«,e«i 

1M.417 

143ij08 
8B,4e8 
1S5.151 

584,  TOT 
217,043 
£09,169 
144,830 

■4BT,3SS 

715!S42 
446,765 

304,418 

110,944 
65,087 
40,  MS 

57!  4M 
76,833 

aaiiTO 

1,617,BM 

l.oai.M9 

695,304 

tKiKliMldlud 

■W.J14 
1,317. 303 
699.053 

Ei«k.d«>dWli» 

na.m 

4.1M,04S 

^^ 

1. 003,  BOO 

3,746,788 

607.700 

lo.fira.s.ie 

TowBiy 

lOOpwiPOi, 

BgsdSDT 

w  .nd  opn 

■  rdl.  of  Bll  HcnpuloD 

Ihe  propor- 

nnmberof  MMbelBM. 

0,„«. 

!_ 

a. 

3. 

4. 

a. 

6. 

1 

4 

1 

1 

.. 

1 

1 

i 

< 

P 

LTkdbtfopiiUi.... 

6.9 

41.1 

e.4 

.     1.6 

36.1 

6.9 

IDO.D 

ttaibHM-ni 

*aB 

18.3 

92.9 

lloutHMluia 

9.4 

99.1 

3.0 

SI.  6 

28.5 

0.8 

100.0 

i-WntHUIud 

S.T 

X 

5.8 

13 

ai.5 

3;3 

il 

36.1 

It 

13  5 

33 

^ 

11 

100.0 

as 

37.0 

3.5 

21.  D 

8 

1.6 

100.0 

e.Ri»d.»iw.i<> 

as 

37.  4 

4.E 

14.6 

34.1 

loao 
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The  numbers  in  the  last  table  represent  (xmplete  divisions;  as  it  was 
impossible,  from  the  manner  in  which  the  census  of  occupations  is  com- 
pileil,  to  make  the  same  adjustment  in  respect  of  the  unretumed  parishes 
as  that  effected  for  the  first  table.  F.  P. 

Comparative  statement  of  the  number  of  patipera  (except  lunaUc  paupert  in 
asylums  J  and  vagrants)  in  receipt  of  relief  on  the  last  day  of  the  first  wedi 
of  September  J 1866  and  1867. 


DlTiakHu. 

Yewr. 

• 

Number  of  panpen  reUeyed. 

Diflbrenoo  betffoon 
the  eorretpondiDg 
weekB. 

DIfrereoeaperemi 

In  •door. 

Out-door. 

Total 

Inereaie. 

DeereMe. 

InereMe. 

L  TheMetropoUi.... 

1866 
1867 
1866 
1867 
1866 
1867 
1866 
1867 
1866 
1867 
1866 

S9.756 

38,054 

14.099 

li491 

7,511 

7.647 

7,897 

8.399 

10,149 

10.831 

13,048 

14.133 

5.579 

5,802 

17,660 

19,179 

7,159 

7,755 

4,761 

5,062 

3,931 

4,414 

76.906 
84.999 
71,006 
71.498 
50.889 
61.060 
60,999 
60.191 
90,696 
91.967 
83,582 
83.675 
44,317 
44,588 
69,460 
71,465 
51,814 
53,174 
39,835 
42,312 
71,615 
74,007 

106.664) 
116.963^ 
85.105) 
85.849J 
67.393) 
68.707^ 
68.196) 
68.590^ 
10U.845) 
109.7965 
96,630) 
97, 807  J 
49,896) 
50, 390  { 
87,120) 
90.637^ 
58,973) 
60, 929  J 
44,506) 
47, 374  \ 
75, 546  ) 

10.319 
744 

1.314 
3M 
1.983 
1.177 
494 
3,517 
1.956 
9,778 
9  frr^ 

9.7 

a9 

L9 

ae 

1.9 
L2 
1.0 
4.0 
3.3 
&2 
3.8 

IL  8oatb«a«tem 

IIL  South  MidlADd.... 

IV.  Eaatem 

y.  SoQtbwettern 

VI.  West  Midland 

j  1867 
VU.  North  Midland  . . . . ,  1866 

1867 
VIII    Northwe«t«m 1866 

■ 

:  1867 
IX.  York }  1866 

X-  Northern 

1867 
1866 

I  1867 
XL  Weluh 1866 

;  1867 

i 

78. 421  J        "^'^ 

KnglandandWalcfi.  («>(    1866 

121, 4«J 
129,689 

719,412 
738,726 

^^"^V.    ^«.l 

3.3 

far  an  returned.)           ( 

1867 

868, 415  J 

IRON  AND  STEEL. 


179 


OomfmrmHte  8iatemmit  of  ike  nmmher  of  paupers  {except  lunatic  patipers  in 
etflwmMy  and  vagrants)  in  reeeipt  of  relief  on  the  last  day  of  the  second 
weA  of  September  J 1866  and  1867. 


L  Tbe  If •CfopoUs 

IL  SoatfcMstorn 

IILSoaUlfidlMid.... 
lY. 

TL  Weit  MfcUand. 
Vn  Horth  Mldluid 
T1ILN 
lX.Tock..., 
X.  Kortbem 
XL  Webh... 


EagUod  and  Wales,  (to 
far  u  ntnnied.) 


1886 
1887 
1866 
1807 
1806 
1807 
1866 
1807 
1866 
1867 
1866 
1887 
1866 
1807 
1866 
1867 
1866 
1867 
1866 
1867 
1866 
1867 

1866 
1867 


lltanbarof  imuyw  rdtored. 


Iii«4oor. 


».877 

32.0S7 

13.866 

14,316 

7,566 

7.705 

7.954 

8,484 

10^884 

10,910 

13,127 

14,095 

9^619 

5.849 

17.883 

19,198 

7,178 

7,758 

4.787 

5.112 

3,915 

4,405 


122,076 
129.706 


Oot-door. 


75,747 
84,400 
70,854 
71.9)5 
90,900 
61,016 
00,302 
00,237 
91,048 
99^  »7 
83,007 
83,871 
44,116 
44,492 
09.445 
71.200 
51.812 
53,141 
40,093 
42,361 
71,731 
74.401 


718,855 
739,361 


TotmL 


109^684 
116,457 
84.740 
86^141 
07,986 
68,751 
68,346 
08,721 
101,339 
103.197 
9^  894 
97,906 
49.735 
90,334 
87,398 
90,338 

60,899 
44,840 
47,473 
75,646 
78.806 


840,931 
809,067 


\ 


DtfllBreiiM  betw««n  | 
tlMoorrcfpoodiBg  I  DlillMrrace  p«r  cent. 
wMki. 


10.833 
1.401 
1.225 

375 
1,865 
1,142 

909 
2,994 
1,909 
2.633 
3,160 


28.136 


DeereMe.)  Increoie. 


10.3 
1.7 
1.8 
a5 
1.8 
1.8 
1.2 
Z.i 
Z.2 
5.9 
4.2 


DeereuM, 


3.3 
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Comparative  ataiemeiU  of  the  number  of  paupen  {except  Uinatie 
asylumsj  and  vagrants)  in  receipt  of  relitf  on  the  Uutdojfofthe  thirdweek 
of  iSeptemberj  1866  and  1867. 


DlTiHkmi. 


L  TheXetropolli... 

IL  SontfcMstorn 

UL  SoQtli Midland... 
IV.  EMtMU 

V.  BonUweitttra.... 

VI.  Weit  Midland.... 

VIL  North MkllMid... 

VUL  MortiiwOTtera.... 

IX.  York 

X.  Northern 

XL  WeUh 


EiiRlaod  and  W«1m,  (to 
far  ai  rt  turned.) 


i 


1886 
1867 
1866 
1807 
1866 
1867 
1866 
18*7 
1866 
1867 
1866 
1867 
1866 
1867 
1866 
1807 
1866 
1867 
1M6 
1867 
1866 
1867 

1866 
1867 


Mmmbw  of  pawptn  nUtvad. 


iB'door. 

Ont-door. 

30,105 

78^907 

a«,3i3 

84.104 

13.  Ml 

70^953 

11,326 

71,638 

7,718 

60^350 

7,766 

€1,545 

8,081 

00,816 

8,683 

60^333 

10^487 

'91,960 

1<)^961 

98^848 

13,848 

83.990 

14,135 

83^981 

5.663 

44,078 

9,879 

44.996 

18.096 

69,497 

19,881 

71,683 

7.186 

98,090 

7,741 

53,358 

4.748 

39,916 

5.0&6 

49;  948 

3,956 

79;  194 

4,413 

73.836 

123.007 

79U.445 

130^534 

739,458. 

1 

TotaL 


106.018 

116^417 

84.874 

89^996 

68,008 

69,311 

0e;8if7 

68,956 

101,707 

100^903 

96^  Wl 

M,0B6 

«.ra9) 

«V«9j 

83  493 

90^,904 

90,836 

61,099 

44.658 

47,344 

76,110 

78.949 


i 


DtfRnvnea 
tha  ooRwpondlBf 


101409 


1,084 


1,843 


119 


1. 


1. 


700 


a;  911 


1,863 


8,686 


9.139 


96.940 


9L8 


1.3 


1.8 


as 


1.9 


L3 


1.4 


4.0 


ai 


6.0 


3.1 
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CcmparaHce  atatemmt  of  the  number  of  paupers  (except  lunatic  paupers  in 
asylums  J  and  vagrants  J  in  receipt  of  relief  on  the  last  day  of  the  fourth 
veek  of  September,  1866  and  1867. 


DirWoBi. 

Tmt. 

NnmlMr  of  panpen  rtltorad. 

DUfiBrBiico  b6two6]i 
tho  eorretpondlng 
waeki. 

Diflbreneo  per  eent 

In-door. 

Oat-door. 

TotaL 

InereMo. 

DeereaM. 

Inoreaie. 

Docreate. 

LThelfetropolli.... 

1806 
1807 
1866 
1807 
1866 
1807 
1868 
1807 
1866 
1867 
1866 
1867 
1866 
1867 
1866 
1867 
1866 
1807 
1866 
1807 
1866 
1807 

1866 

30,301 

33,637 

13,945 

14,516 

7,799 

7,858 

8,085 

8,717 

10,548 

11,064 

13,393 

14,196 

5^714 

5,884 

18,176 

19,479 

7,348 

7,771 

4,759 

5,107 

3,997 

4,398 

75,536 
85,313 
70,573 
73,885 
59,933 
61,578 
00,047 
0O,S15 
91,545 
93,449 
83,383 
83,513 
43,957 
44,703 
09,513 
71,447 
53,139 
53,570 
40, 131 
43,156 
73,359 
73,573 

105,897) 
117,7495 
84,518^ 
86,801^ 
0T.723) 
®,«05 
68,138) 
«,S335 
103;  093) 
103,5135 
96,675) 
97,7085 
49,673) 
50,5865 
87.688) 
9<\93B5 
59,387) 
61.3415 
44,890) 
47,2635 
76,356) 
77.9715 

19;  083 
8,383 
1,706 
1,100 

!,«» 
1.033 

914 
3,338 
1,954 
3,373 
1,715 

1L4 
3.7 
3:5 
1.6 
1.4 
1.1 
L8 
3.7 
3.3 
5.3 
8.3 

n.  SoathMMtern 

mSoathlCldlaiid.... 

TV.  Rftitem  ......  ..■• 

Y.  SonthwMtam 

YL  WcfltMldlaiid 

YIL  North  MldliMBd.... 

VIU.  Korthwettem 

TT  York 

I.  NorthOTn 

11  W#1ih.....-^ ■ 

bglttdftodWalei,  (mC 
ftfMretumed.)         ( 

133,865 
131,631 

718,995 
740,999 

843,860) 
872.6305 

39,760 

3.5 

1867 

APPENDIX  K. 

EDUCATION. 

Betnms  for  the  years  1869^-^  of— 

1.  The  number  of  grants  made  in  each  year  for  building,  enlarging,  or 
improTing  elemental?  day  schools  in  England  and  Wales,  in  Scotland, 
and  in  Great  Britain,  vith  the  total  amount  of  snch  graota.  . 

2.  The  number  of  schools  inspected,  disCLogni^iing  sohoolB  from 
departments  of  schools. 

3.  The  average  number  of  scholars  attending  the  schools  inspected 
and  the  nnmber  of  scholars  present  on  the  day  of  inspection. 

4.  The  number  of  certificated  teachers  acting  in  the  schools  inspected. 
(Presented  to  both  houses  ot  Parliament  by  command  of  her  Mi^Jesty.) 
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REPORT  ON  THE  PRECIOUS  METALS. 


INTEODUCTIOlir. 

Tliis  report  was  prepared  at  the  request  of  Committee  Ko.  6  of  the 
United  States  Commission,  and  was  submitted  in  December,  1867. 

The  short  time  allowed  for  the  work  (from  September  to  December) 
did  not  permit  of  an  attempt  to  describe  and  discuss  the  various  methods 
of  extracting  these  metals  from  their  ores,  and  as  most  of  the  principal 
gold  and  silver  producing  regions  of  the  globe  were  represented  at  the 
Exposition  by  si>ecimens,  maps,  and  statistics,  with  the  object  of  present- 
ing a  view  of  the  nature  and  the  extent  of  the  resources  of  each  country 
in  the  precious  metals,  it  api)eared  proper  that  the  report  should  com- 
pass, as  far  as  possible,  the  object  of  the  various  exhibits.  Accord- 
ingly, brief  descriptive  and  statistical  notices  of  most  of  the  known  gold 
and  silver  producing  regions  of  the  world  have  been  given,  with  the 
addition,  in  some  cases,  of  notices  of  regions  not  represented  at  the  Expo- 
sition, in  order  to  make  the  report  more  complete,  and  to  give  as  nearly 
as  possible  the  statistics  of  the  annual  production  of  gold  and  silver. 

Statistics  of  the  production  in  Europe  and  other  countries  were 
obtained  as  far  as  possible  up  to  the  year  1867 ;  but  the  delay  in  printing 
the  report  of  the  United  States  commissioners  has  enabled  the  author  to 
present  some  later  returns,  especially  from  the  United  States,  and  to 
make  some  additions  to  the  report,  including  a  chapter  upon  international 
coinage. 

K  this  delay  in  the  publication  of  the  report  had  been  foreseen,  the 
plan  of  the  work  would  have  been  somewhat  diflferent,  and  arrange- 
nients  would  have  been  made  to  obtain  publications  and  statistics,  espe- 
cially from  South  America,  Bussia,  and  Europe,  so  as  to  state  the 
amount  of  production  down  to  the  year  1868,  or  later. 

The  returns  so  far  received  from  the  Psicific  coast  indicate  that  there 
has  been  a  very  considerable  falling  off  in  the  production  for  the  year 
1868,  not  only  in  gold  but  in  the  silver  of  Nevada.  It  also  appears  probable 
that  the  statement  of  the  total  gold  and  silver  production  of  the  country 
for  1867,  given  on  page  212,  although  considerably  less  than  other  pub- 
fehed  estimates,  is  yet  too  high  by  from  $2,000,000  to  $2,500,000,  or 
*bout  the  amount  which  is  credited,  by  estimate,  to  Utah  and  unenu- 
merated  sources.  The  total  value  of  the  yield  for  1867  was  probably  from 
♦69,000,000  to  $70,000,000,  and  for  1868  from  $65,000,000  to  $66,000,000. 

It  is  impossible,  in  a  work  of  this  kind — the  greater  paii;  of  which  was 
printed  in  1868 — to  present  statistics  as  late  and  fresh  as  those  giveu 
from  time  to  time  by  the  enterprising  journalists  of  California,  ^\vo  ixi^<i> 
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the  collection  of  accurate  statistics  and  late  information  firom  the  mining 
districts  a  specialty.  The  progress  of  discovery  in  our  unexplored 
mineral  regions  is  so  rapid  that  new  and  important  information  is  almost 
daily  received. 

The  author  is  si>ecially  indebted  to  '^  Garmany^s  Oommercial  Herald 
and  Market  Eeview,"  and  to  the  quarterly  reports  in  the  ^^  Alta  Califor- 
nia," for  statistics  of  the  production  in  the  Pacific  States  and  Territo- 
ries, and  he  also  acknowledges  his  obligations  to  several  of  the  foreign 
commissioners  and  others  at  the  Exposition  for  valuable  statistical  0 
information. 

BespectfdUy  submitted : 

WILLIAM  P.  BLAKE. 

Jantjaby,  1869. 
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tFnTED  tiTATCS. 

CALIFORNIA. 

The  gold  of  Calitbrnia  was  i-epreaent^d  in  the  Exhibitiou  by  a  s.vste- 
matic  ('^tllf^'tion  of  the  ores  ft-om  the  princii>iil  miues,  mtule  chwrtty  by 
liwOummisHioiier  of  the  Stati*,  uiid  by  u  wixnid,  aud,  in  some  reK])e(-t8, 
Mmiliir  t-ollection  cwiitributed  by  the  miners  and  mining  uompaiiies  of 
C«lifi>nila  t«  Dr.  Pigii^  for  the  Imperial  School  of  Mine^  of  France.  The 
■iniubcr  of  specimens  of  gold  luid  itH  ores  in  the  two  eolUH.'tions  was 
»bimt  500,  and  they  ineliided  not  only  gold-beai'ing  tpnirtz  but  specimens 
of  placer  gravel  and  cement,  and  of  the  misu'llaueous  ores  and  minerals 
vf  Ibe  Pacific  coast. 

EXTENT    OP   THE   CALIFORNIA    (iOLD   FIELD. 

Tlie  principal  gold  region  of  California  is  upon  the  western  elope  of 
Uu;  luountain  chain  of  the  Sierra  Nevaiia,  and  is  nearly  eo-iueident  with 
it  ID  extent.  (Commencing  at  the  south  in  Tidare  and  Keru  counties, 
ifarly  under  the  parallel  of  35°,  it  extends  uorthwarda  tlirough  the 
"bole  range  of  counties  of  the  State  to  the  Oregon  line — the  x)anLlK'l  of 
♦if— thn«  extending  tyv^i  seven  degrees  of  latitude,  or  about  500  miles. 

Tlii-  great  bulk  of  the  gold  is,  however,  obtained  from  the  eentral 
»autie«:  Marip«i8a,  Tuolumne,  Calavents,  Amador,  El  Dorado,  Plaecr, 
Sttvadii,  Sierra,  Yuba,  Butte,  and  Fliunas,  lying  between  the  i>iu-allels  of 
J"' add  40°.  This  is  the  region  of  the  most  extensive  and  productive 
plawira.  Gold  is  also  found  upou  the  coast  in  Del  Norte  eomity,  mid  at 
«vera]  p]aee»  iu  the  Coast  mountains  southward. 

Af.  Sun  Francisquito  iu  Simtii  Barbara  eonnty,  south  of  the  nmin  gold 
Held,  plueer  gold  wjis  disco\i:Ted  as  curly  an  18;J8,  uini  gold  waf*  known 
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til  rxist  iiloii;^:  tin*  ColorjMlo  rivrr  as  early  as  1775.  Gold  is  init  ('(iiifiiiiHl 
to  the  western  water-slieil  of  the  Sierra,  tor  it  is  t'ouiul  at  many  plaees 
oil  the  eastern  side  as  well  as  near  the  suniuiit.  Alabama  dlstriet,  in  the 
•rreat  valh^y  of  Owens  lakc»,  east  of  the  erost  of  the  mountains,  is  uoteil 
for  tin*  richness  in  ^ohl  of  its  narrow  veins.  At  Arma;jfosii,  in  the  Great 
Hasin,  «X(>hl  was  mined  several  years  a^<»,  and  veins  in  ILoleonib  valley, 
north  of  San  Hernanlino,  have  been  extcMisively  prospected  within  the 
past  five*  years.  The  workin;^  of  dep4»sits  of  plaeer  pdd  further  n<»rth 
and  on  the  east  slope  of  tli<>  mountains,  ahm^r  and  near  the  valley  of 
('arson  river,  led  to  tluMliseovery  of  the  ^n»at  (/omstoek  lode,  which  ha** 
«^iven  so  nniny  millions  of  silver  to  the  world. 

(IKOLOGY   AND  THK   CSOLD-BEAKINfS   VEINS. 

The  priiH*i]>al  roeks  of  the  f(old  belt  on  tin*  west  .sh>iK»  aiv  elay-slates, 
sandstones,  and  eoujirhnneratcs  of  the  StM'ondary  ptM'iod  uplifted  at  hi^rh 
an;rh*s  and  dippinj^  east.  They  are  j^merally  mueh  altennl — metamor* 
]>hosed — and  ai'c  associated  with  scM'pentine;  also  a  nn'tann»rphie  nick. 
G  )hl-l»earinj^  veins  occur  in  or  an*  closely  associate<l  with  all  of  these 
rocks,  ami  in  hard  and  compact  granite,  in  ;;:retMi stout*  and  dioritie  ro(*k!«. 
ami  in  dolomite  and  metannu'phic  linn'stoncs.  They  are  found  even  in 
the  ]iartially  mctanna'phosed  stratith*d  formations  of  the  rn^taeeous 
]M'riod  in  the  Coast  nnaintains,  and  they  may  also  be  found  in  the 
Tcrliarv  strata. 

It  was  fiirnn-rlx  the  ;;cin'rally  acc«'ptcd  opiniois  that  i>roduclivc  ;roUl 
veins  were  conlini'd  cliictly  to  the  nH'tamorphos«*d  older  l*ala"o/.oic  forma- 
tions— tin'  Sihirian  rocks.  Tlie  .y:old  bcarin;;  i-oeks  in  the  I'ral  nnnintains 
and  in  Anstrah'a  have  been  sh<»wn  to  be  l*ahe«»/.oic.  beh»n;rin;;  in  Austra- 
lia to  tlie  hiwer  Silurian  division. 

The  discovery  of  tossils  of  tin'  Carboniferous  i»eriod  in  California  bv 
l>r.  Trask  in  is.*»t.  the  exploijiiion  of  the  i;oltl  region  h\  the  writer  in 
ls.~K»-'.*il,  and  the  subsrijin'Ut  disco\rr\  of  Se«-ondar\  tbssiN  in  the  main 
Im'Ii  of  j:ohl  brarinu  slato,  to«:ether  with  the  disc(»veiies  in  llun^arv 
in  IsiJI-'iiL*,  proxin^  that  the  rocks  holding;  I  he  ;;«»ld  belon;^  to  the  latent 
•:eolou:i<*al  pi-riods.  r\en  a**  laic  as  the  Tertiarx.  all  show  the  t'allacx  nf 
the  opinion  that  pr<Mbhtive  pild  \einsarea>Noeiated  chiellx  with  the  older 
roeks. 

The  ;rold  bearinj^:  \eins  of  Calitbiiiia  are  lai';;est  and  nn»»*t  exieiisivi*  in 
the  reirioii  of  the  nn-IannHphoscd  S<'eondar\  rork**.  The\  irenerallv  con- 
foini  lo  the  dip  and  Nlrikeof  the  strata,  and  \ar\  in  width  fmrn  a  iv^i 
ini-hes  to  L'U  oi"  .10  iiM't.  When  thcN  traNcrsr  ;;r;iniie  or  metamorphic 
itKk>;.  in  which  tin*  stratiti<-ation  is  iieaih  or  quite  obliterated.  lhe\  are 

•  •  • 

•:<  iiei:ill,\  narrowiTand  more  (iniform  in  width  lhanwli«'nin  the  sutler 
loek^i  or  >l;ites.  'fhe  uio^t  cMeusiM*  \  lin  o|"  the  State,  and  pi'rhap*<  in 
till'  woijd.  is  known  amoii;:  the  miners  as  the  **>bith«'r  \ein,"*  ami 
extend^,  but  with  xnue  con^itlerablf  breaks  and  interrupt  ions,  fnmi 
Mmiposn  /iojlJi  wot  ward  for  so  or  HMI  miles,  follow  in;;  a  zone  or  l»elt  o( 
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Jiinu»i(.*  nlfttw*  ami  smidstoups,  ami  closely  a^wociated  with  »  Ktratiiiii  of  J 
dolomiU'  or  iitaguesiaD  rock,  often  h  maftnesit*,  flJled  witli  retiriilatious '] 
of  <iiiartx  veins,  and  cbarged  with  pyrites.  Tlie  oiitcroiis  of  tlu«  roek  1 
arc  generally  verj'  rnsty  and  [mfoum  iu  consequ(.'iic«  of  the  deconi[)ositioi 
iif  the  pyrites,  and  show  green  films  of  an  earthy  mineral  c(mtuiniiigJ 
chnmiiiuu. 

Nearly  all  of  the  aiirifei-ous  veins  of  California  are  eomjiosed  of  white^  1 
or  i>liii»h-whit«  (jiiartz,  with,  in  geucnil,  not  over  two  jier  eent.  of  sul-  ( 
pliurets.    These  sulphnrets  are  chiefly  ordiuarj-  iron  pyi-ites,  with,  ow*-  1 
Donally,   a  little  galena  and  blende.     In  some  veins  in>n  pyrites  is  I 
Itptacetl  by  arsenical  pjTites  or  mispickel,  as,  for  example,  in  the  mine« 
itf  Uie  Clear  Creek  district  in  TiUare  conntj-.    An  esampip  of  a  vein 
ooDtaining  much  more  than  the  usual  amount  of  sulphurets  is  found  in 
the  Sonlsby,  near  8(mora,  Tuohirane  county,  (sjieciinens  Nos.  110  and  111 
of  tJie  ralifomia  collection.)     In  these  the  sulphiu^ts  form  more  than  ] 
half  of  tilt-  bulk  of  the  ore. 

Uiu  collection  eont^iined  not  only  the  white  and  blnish-tinartz  speci-  I 
Deu  taken  from  below  the  water-level  in  the  veins,  and  showing  the  I 
blight  glancing  pyrites,  but  exhibited,  also,  the  appearance  of  tJie  ore  1 
ftoni  the  upiH-T  portion  of  veins  alwve  the  permanent  water-level,  and  E 
uear  the  oiitcroiis.  where,  under  tlie  inllucni-e  of  air  and  moisture,  thel 
ore  decays  and  Incomes  browned  ;ind  nisted  by  the  decomposition  ofl 
the  pyrites.  By  this  natural  decompoHitioii  the  gold  contained  iu  thai 
pfriteH  is  liberated  and  left  in  a  condition  to  be  readily  separated  from  J 
the  ore  by  mechiiuiriil  means.  Such  ore*  are,  of  eotu-se,  more  readily! 
lod  cheaply  worked  than  those  in  which  the  sulphurets  are  not  decom-f 
puMKl,  and  tliey  give  »  better  yield  iu  ordinary  working.  The  collection  I 
cuntaiuetl,  also,  a  ^.ries  of  ttie  concentrated  sidphurets  as  obtained  lay  I 
wanbing  from  vaiious  mines,  some  of  which  were  verj'  rich  ut  gold,  and  I 
Off  worktHl  at  the  localities  by  the  chlorination  pi-ocess  of  ProfessOTi 
Plattner. 

Must  of  the  specimens  exhibited  were  hanl  and  flinty,  and  the  \'ein%4 
ftiirn  which  they  were  taken  are  in  lianl  njcks,  requiring  the  use  of  J 
pnwder  for  uxtractingor  mining  the  oi-e,  and  powerfiU  machines  to  break^ 
i[  up  to  a  size  Huttuble  to  be  placed  mnler  stamps.     Some  of  tlie  ore*, " 
lionever,  are  remarkable  for   tlieii-  softness  and  friability,  being  soft 
enough   to  he  crushed  in   tlie  hands,  and  to  l>e  excavated  from   the 
Veins  by  a  pick  alone.     Several  specimens  trom  the  Sierra  Buttes  mine, 
uid  othera  from  the  Jefferson,  at  Brown's  valley,  were  merely  gi'anidOT  J 
puwdcri;,  looking  like  powdered  salt  or  sugar. 

The    whole  collection  from  California  contraBted  very  strongly  in  7 
•ppcantin'c  with  the  collection  ft-om  Colorado  Territorj',  arranged  op]K>- 
at«  it,  which  was  characterized  by  the  abundance  of  massive  siUphui-ets 
«f  iiwi  and  <!Oppor,  to  the  almost  entire  exclnsion  of  quartz.    The  white 
flinty  quartz  of  California,  with  its  hidden  particles  of  free  gold,  coiddj 
uot  ix  said  to  have  a  metallic  appearance;  while  tlie  ores  from  ^o\oTai 
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LjkI  tlu*  M'lnblann*  of  extrcMiu*  nu'tallic  richiu'ss,  aiul  many  no  doubt  mis- 
took t\w  jrlittmnj^  pviiti^s  for  the  nohli*  metal. 

Till*  avera^re  fineness  oi'  (^ilifornia  ^ol<l  was  formerly  abont  .SS.*!.  For 
a  few  years  \kxs{  it  has  not  avera«f«»(l  so  hi<j:h,  ranpn^  from  .Siui  to  .870, 
and  eontainin^  about  one  per  eent.  of  the  base  metals;  its  e4inii>ositiou 
bein;^:,  ntnirly,  .ST  ^ohl,  .Ili  silver,  and  .01  bsise  metals.  This  deeivasi*  of 
liiieness  is  due,  undoul)t(*d]y,  to  the  inereas<Ml  (juantity  of  "rohl  from  vein.s 
and,  ]»erliaps,  to  the  min^^Hn^  of  ^old  from  Ichdio,  which  eontains  a 
lar^e  amimnt  of  silver. 

iMJlowin;^  are  brief  notii'es  of  stnne  of  the  lu'incipal  mines  of  ralifor- 
nia  represent(*d  by  s]>eeimeiis  in  the  Exposition.  The  notices  tbllow  in 
th(*  order  of  sueeession  of  tlie  mintvs  from  the  southern  end  of  the  ^uM 
region  northward. 

TILAUK  rOUNTY. 

Lnittf  Tom  mine, — This  claim,  situat(Ml  on  l*osa  Flat,  abtait  2.5  \n\\e» 
west  of  llavilah,  is  one  of  the  most  prominent  and  successful  mines  in  the 
southern  part  of  the  «;old  rc»jxi<>n.  The  vein  is  nearly  vertical,  from  thn*e 
to  ei;;:ht  feet  wide,  and  cuts  throu«;:h  granite.  The  quartz  isim]U'e;j:iiattHl 
with  arsenical  ]>yrites,  (mispirk<*l,}  and  it  has  be<*n  rich  in  ^<»Id  from  the 
surface  to  a  depth  of  LM)0  f«H*t,  or  as  far  as  tin*  shaft  has  been  sunk.  The 
j^enrral  charai'ters  o\'  tlie  ore,  and  o\'  the  sul]>hui't*ts,  an*  well  shown  by 
the  suit**  of  spcH-imi'ns  in  the  collrrtion,  Nos.  S7  to  IM),  s(Mne  «»f  which  aiv 
from  brjow  watei -level,  and  withers  from  above. 

A  mill  often  stam]»s  was  elected  a  slmrt  distan<'e  bt*low  thi>  mine,  and 
it  has  h4>en  in  C4»nstant  and  snc<'essfnl  operatit»n.  The  reeeipts  ot'  bullion 
in  tlu'  month  of  Oetober,  isdii,  were  ><ltJ,.'»00:  in  NoNcnduT,  ><17.."i<Ml,  and 
and  in  heeend)er  about  ><LM),000.  The  entire  e\pens(>s  of  the  mine  and 
mill  were  said  to  be  less  than  .i(.'>.(MK)  a  month. 

Jor  W'tilkn-  mini — Walker's    llasin.  southeast  of  llavilah.     This  \chi 

was  ae«'itlentall\  diseoxereil  li_\  a  t'aiiner  when  out  look  in;;*  for  st  tick.     It 

\Na«<  Mild  in  .hnie,  ls<»«»,  for  ?<L*,(M»0,  and  b\    het-ember  was  «iprncd  1»\  a 

•  It 

shall  to  a  d«'ptii  «if  LMMI  t«M-l. 

A  LMI  .stamp  mill  wa.N  eonipleted  in  October,  ami  ;::ave  an  avera;:e  dail\ 
\  iehl  ol'about  •r'l.l.MHi  iVoin  abiint  -tO  tons  of  ore.  The  \ein  i>  tVoiu  thiiH* 
to  eiulit  feet  in  width,  and  the  i|narl/  is  ijuite  friable  and  easil\  eruNlieil. 

M'lHim'ftli  Intit — On  Kern  ri\«'r.  a  lew  miles  n«»rtliwi'st  of  llaxilah. 
Tlii>  is  a  Ner\  lai";:i'  ami  wril  drliiinl  \rin.  e\frn«lin;r  lor  a  ;ireal  di>t.iiiec 
over  a  liiuh  rid<;4',  in  a  position  w  hicli  ])erniil>  it  t<»lH*  worked  b,\  tunnels. 
A  new  mill  was  greeted  upon  the  ri\er  last  Mar.  and  preparation^  wen* 
making  t<»  work  the  vein  upon  a  lar'^e  >e:ile.  This  \cin  is  reputed  to 
h:i\<- \ielded  about  slJMiOjMM)  in  all.  prior  to  (he  ;:real  tlo«Mis«tf  isiil-VJ, 
wliirli  swept  away  the  mills,  and  put  an  entl  to  the  minin*:  operation's 

Chiir  i'l'iik  mints. — There  are  m'\  eral  inteiestin;;  and  impiutant  mines 
in  the  innnediate  \ieinit\  of  lla\ilah.  some  of  whieli — the  Ixotht  t\nt  m\A 
the  Fn  iii'h  FfitH'l — were  represent<'«l  in  the  eollcction.     The  ores  of  the 
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district  are  all  cliarat't^rized  by  a  gi'esit  abundance  of  nrseiiical  jtyri 
aud  aw  generallj'  fpiitt'  ru'h. 

MAEU'OSA  COtTNTT. 

Tliere  wv  not  nuiiiy  iiii|i<irCniit  mines  yet  kiiowu  northward  from  th( 
Clear  ureek  aiid  Keru  rixcr  ii-^iion  until  Mariposa  county  is  n^eUf^d,  and] 
none  are  repres*?iiti'd  in  tin-  ci  ill  eel  inn, 

itaripiisti  rein. — TIjis  is  one  of  tlie  principal  veins  on  tlie  MariiKii 
fstate,  and  is  noted  for  tlie  rich  bmiclies  or  poekets  of  gold  whieh  ka' 
Wii  fmind  in  it  troin  time  to  time,  some  of  wiiicL  have  yielded 
*;Kt.(KMi  to  $75,000;  but  mining  this  vein,  on  the  wliole,  has  not  IweilJ 
ni«.-eHHful. 

Prhicelnn  rein. — This  is  also  on  the  Mariposa  jfi'ant,  and  is  one  of  the 
mo«t  celi'ljnitcil  in  tialifurnia.  It  traviu-ses  rlay-slates  nearly  ]>!ira11elj 
with  the  bedilinjj,  Imt  gives  evidences  of  having  been  formed  in  a  lissni 
ur  plane  of  dislocation  of  the  stxata.  It  is  from  two  tfl  seven  feet  wi 
where  worked,  Imt  tlie  average  is  not  over  three  feet.  Tbei'e  are  five 
a\  shafts,  the  diepest  of  wliieh  is  between  (!00  and  700  feet,  and  the  prin- 
cipal level  is  over  1,^00  feet  long.  This  vein  has  yielded  an  aggi-egate  of 
about  ^3.tHM),0UU,  bnt  it  is  not  now  worked.  Tlie  ore  has  averaged  about 
♦ifi  per  ton,  and  has  given  large  profits. 

The  vein  is  composed  of  haiil  white  (jniirty.,  and  is  lUvided  into  parallel 
layers  or  plates  by  thin  slaty  film»,  which  are  gentn^ally  charged  vdth  fine-- 
graiuLil  pjTites  and  free  gold,  forming  what  is  known  among  the  miners 
Cttlifamia  as  "  riblmu-quartz."  The  more  solid  and  compact  masses 
qoartz  uften  cnnfaiu  iron  pjTitos  in  brilliant  cr^'stals.  Galena  occn 
also,  but  not  in  large  quantities.  Gold  in  irregular,  ragged  maesses, 
■atnetitiies  in  crystals,  oecure  with  these  minerals.  It  appears  to  be  an 
ahuiidant  iu  conta<-t  with  the  galena,  and  when  much  galena  is  seen 
the  ijuaiiz  a  large  ,^■ield  is  exjiected.  Gold  is  frequently  found  spreading 
111  fllniR  over  the  surface  of  crystals  of  iron  pyrites,  or  extending  through 
tie  crystals  in  tliin  sheets.  It  occurs  also  entirely  isolat^^d  from  either 
the  pjTJtes  or  galena,  an<l  in  the  midst  of  solid  white  quartz.  The  speci- 
Oeitii  of  crystallized  gold  broken  out  of  this  vein  were  bunches  of  wtahe- 
dmna,  witli  perfectly  flat  atid  highly  polished  faces  ftom  one-eighth  to 
three- sixteenths  of  an  inch  across,  and  were  attaished  to  masses  of  white 
(jnortz. 

Pine  Trrv.  ami  Jnsephine, — Thej*e  veins,  also  on  the  Mariposa  estate,  ar© 
on  the  south  bank  of  the  Mei'ced  river,  and  intersect  so  as  to  form  in  reality 
one  hirge  vein,  which  is  a  jKirtion  of  the  great  Motlier  lode.  This  lode 
nxteiitl^  northwestward  from  tins  ixiiiit  for  70  or  80  miles,  broken,  how- 
evpT,  and  disappearing  at  intenals,  yet  always  presenting  the  same 
general  characteristics,  and  affording  similar  ores.  The  position  of  the 
Pine  Tree  and  Joa£:phine  veins  is  such,  on  the  high  bank  of  the  river,  that 
Ihey  are  worked  and  driiiued  through  tunnels,  and  the  quartz  is  taken 
a  tntiiwaj  to  the  bank  of  the  river  to  be  crushed  iu  mills  diiveu 
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\\  at (*i -power.  Tlu*  iiiiiio  is  oxtnisiv(»,  and  v«Ty  hwi^v  qnaiititii's  of  quartz 
liaM*  Imm'ii  (»xtract(Ml  and  wurkt'd,  hut  theiv  aiv  no  ooniplotc  and  n^liable 
statistics  of  tin*  yirld.  T\w  c[uai'tz  has  aviTaj^fd  fnun  ^S  t4i  iU  per  t«in 
as  worki'd,  hut  it  is  possihh'  to  sdcrt  th(»  oiv  so  that  tho  yidd  wonhl  lie 
much  hi;;1n>r.  It  is  repoilrd  that  the  yiehl  of  this  ore  has  Immmi  uuieh 
int'reased  (hiring  the  i)ast  year  hy  an  improved  system  of  working.  Tlie 
on*  is  tirst  <h'y-crushed,  and  then  triturated  to  a  line  po\v<h*r  in  what  is 
known  as  a  LumsdtMi's  erusher.  This  consists  oi'a  revolving  iron  cylinder, 
in  which  the  dry  jMiwder  is  phu-ed.  to^^et her  with  a  j^reat  nundier  (»f  hanl 
cast-iron  buUets.  After  I'evolvin;;  hnijr  cnou<^h  to  S4»c.ure  the  dt^siivd  line- 
n(»ss  <►!*  the*  powder,  the  anndpimaticui  is  ettectiMl  by  UycTson's  pr(N*ess. 
This  ('(insists  in  exposin*^  th(»  iK>w(h*r  to  the  hot  vap(U*  of  (juicksilver  in 
a  chised  vessel.  Ti»is  vapor  is  suhse((uently  (roniUMised  by  a  Jet  of  cohl 
wat(*r.  and  the  amal^^amate(l  «fold  is  s(*i)sirated  from  the  pulp  by  washing; 
in  the  usual  manner.  It  is  claimed  that,  by  this  pnicisss  (»f  W(»rkin;r,  the 
yi(*hl  is  nearly  doable  what  can  be  obtained  by  the  ordinary  methiNl  of 
wet-crushin;;:  and  battery  annd^ramation. 

Cimlfrrrillr  and  Hitrss  Core, — I  between  the  l*ine  Tree  mine  and  the 
t(>wn  (»!'  Conlterville  there  are  several  (Uher  mines  and  outcrops  of 
imp(U'tancc  alon;;  thi*  conrse  of  the  MotluT  lod(>.  Anion;;  thest*  the 
Kmilv.  the  Adelaide,  and  the  Crown  lodes  mav  be  nienti<uu*d.  Tlieiv  are 
alxi  importiint  mines  at  Ilitcs's  Cove,  further  uj)  the  river,  but  these 
were  not   represented  by  specimens  :it   the   ICxhibition. 

/\  ilnn  niaiirtt, — At  ( 'iHiltervilie.  and  in  its  vieinitx,  the  M«ither  hnlv  i< 
well  defined  and  there  are  nniny  )iromi>in*r  claims,  (hn*  of  the  mo>t 
interest  in;:  locations  i>  the  Pefion  iilanco.  tlir(*e  miles  northenst  of  the 
tifwn.  and  on  the  divide,  between  Tnolnmne  and  Merced  ii\ers.  Tlii> 
PeiKin  IM.'iiicn  is  a  lii;:h  hill,  which  is  cnl  directl\  throu^'h  b\  (he  vein: 
.'iinl  the  m:i>M's  of  white  ipmrt/.  st:nidiii.u  ont  over  tin*  summit  make  it  a 
prominent  landin:ii'k  for  miles  :don;:  the  conr>e  of  the  ^iicat  \«Mn. 

Tlii^  ehiim  i>  ."»..n"iO  feel  lnn;L::  enur>.e  t»f  the  \ein,  nortii  .»<»  we^t:  ilip 
e:iNh'rl.\,  17  :  ;i\era;u«'  lhiekne>s  of  \ein,  LMl  I'rcl.  Thi'  cr«»ppin;:>  ri'»»' 
from  ~»  Ii>  .'»n  feci  :ilMi\e  the  snrfjiee.  In  some  )>arts  nt'  the  Nein  it  i> 
divided    n|i    b\     ni;i<>e<    of    sl;it«".      There    ;ire    two    l»riliei[i;il    ore  Nhnut'^. 

plnn.iiin;;   sonth\N;ird.     \'er\    little   wtirk    h;is  yet    been   donr   upon  the 
claim. 
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Uif  pn'jit  *i'Ui, and  wsis  pHicljiiswl  in  IWili  by  paitii-s  in  Stw  York. 
vciu  iu  the  di«pest  shaft  (200  te«t)  is  said  to  be  10  feet  wide.  Aliout  I 
1,500  tons  of  ore  were  extracted  in  1806.  Some  portions  of  the  vein  am  1 
V(T>-  higldy  charged  with  gold,  iu  a»  cstreiucly  dividi-d  stat*^.  Tlifll 
ijiiiirtz  liiM  a  yrci?nish  lihic  tinj^e,  aiid  is  veiy  hai'd.  Large  quantitieK 
rich  ti^'lliirinni  ure,  ricli  iu  jiohl,  have  been  diacoveied  in  it, 

Qiildra  Hale  nihii: — In  1  Htj(),  3,000  tons  of  oie  wert^  extracted  from  this  | 
mine,  and  yielded  $3L',.>54;  an  avei'agc  of  $10  75  jier  toll. 

Chaparral  Hill  iiud  other  mincn, — Tile  collection  containe<i  specimens  rfl 
the  ores  of  the  Cliapairal  Hill,  the  Bacon,  Mont«  Christi),  Buch^ian, 
CnnRiii'lo,  and  othfr  uunes;  bnt  no  statistics  of  their  production  or  yieli  I 
an-  iK<x-Jwible  iu  !w;i«oii  for  this  report. 

SouUbif  mini'. — This  mine  is  opened  upon  a  narrow  but  vciy  well-defined  I 
vertical  vein,  cutting  granitic  rock»,  anil  highly  charged  with  sidpliurata  I 
uf  iron  and  lewd,  and  rich  in  ims  gold.  It  has  l«;eu  Hue«res)jj'ully  worked  I 
for  a  hmg  time,  and  has  jnelded  more  than  81,^00,000  in  bnllion.  The- J 
puy  on'  Itas  Iwen  traced  for  1,700  tfeet  in  length.  It  has  yielded  about  J 
WOO.WM)  during  the  past  three  years.  The  sijochuens  {Nos.  110  and  111)  1 
contain  galena  and  iron  pyiiti-s,  witli  five  gold,  and  more  nearly  renem- - 
blu  llie  gold  ores  of  Colorado  than  any  other  spet^iinens  from  California.  1 

CALAVERAS  COUNTY. 
Cannn  Hill  lainr. — This  claim  was  represented  liy  some  rich  si>eciuieu8,  j 
cootdbuted  by  R.  II.  Sinton,  esq.  The  quartz  is  hard  and  resuious  in  4 
liBtre,  anti  the  gold  is  extremely  coarse  and  heavy.  The  vein  is  noted  I 
for  ita  gi'cat  size  and  for  the  large  masses  of  pohi  which  have  been  J 
brolfun  fitmi  it.  It  is  ujion  the  line  of  the  great  \('in,  iiud  forms  the  cod-  I 
hivtiiig  Uiik  between  the  mines  of  Tuohimne  county  iiud  thoscof  Angel's  J 
tamp.  The  outcrops  of  ijuiutz  ait^  verj'  bea\7,  ami  stand  Imlilly  out  upon>J 
fbe  tup  of  a  high  hill.  Iu  the  early  days  of  mining  tlie  slopes  of  this  hill  ff 
were  crowded  with  mtnera,  working  over  the  surface  soil  for  the  large  I 
naues  of  ragged  vein  gold  founil  in  it,  and  wliicli  doubtless  came  trum  1 
1^  breaking  down  of  the  vein. 

Tile  pil.i  idong  the  outcrop  of  the  vein  had  not  l>e<'n  onnk  over  130M 
fet  iu  de£)th  bi'fore  the  property  became  involved  in  litigation  npon  I 
(noUictiug  ehiims,  ami  1ms  so  remained  until  the  last  year,  when  prepa-  1 
tstion!)  were  made  for  commeuciug  a  methodical  and  thorongh  develop- 1 
aent  of  the  gn)Eud.  Some  of  the  largest  masses  of  native  gold  ever  I 
BKu  were  taken  out  of  the  quartz  of  this  vein. 

Till-  gidd  is  aasociiited  with  tctrahedrit*,  highly  argentiferous,  giviugl 
cnutM  of  chloride  of  silver  l)y  its  decomposition,  iind  st^iiuing  the  (iii-iitBi 
UiH:  by  the  formation  of  blue  carbonate  of  copper.  This  blue  color  in  j 
tfap  trin  is  i-egiirtk-d  as  au  unfailing  iudicatitm  of  the  presence  of  gold.j 
It  ia  founil  at  several  other  points  upon  the  gifiit  Mother  vein,  as.  focj 
example,  at  the  Kmily  and  the  Pine  Tree.  At  the  Mcloues  and  Stai 
Ihiw  miiie,  near  this  claim,  there  an-  some  interesting  ores,  contain 
tdltuiutu  combiue<l  with  silver  and  gold. 
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Soiff/t  ('(irolhifi  rhtim. — This  is  in  tlu»  iiiniK'diatt*  virinity  of  tin*  Cai'sini 
Hill  claiiii,  iiixl  lias  yiddcMl  a  lar^t*  ainoiiiit  <)t'^<»1(l,  wliicli  ap|K*ai*s  to  \k* 
foiiiMl  in  a  soft  •ri'CMMiisli  or  taU*os<»  slate*,  alon;rsi<l(*  of  tlio  j;n*at  ontrroji 
of  quartz  wliirli  traverses  tin*  claim. 

AmitTtt  i'tuHp  Hihics, — Srv«»ral  a(lj(»inin;r  Haiins  from  this  n»jrion  wfiv 
rrj»r«'si'nttMl  h\  spi'i'innMis,  all  havin<;a  jjfnn^ral  similarity.  Tln\se  c-hiinis 
arr  known  as  llill's,  Shicnm  and  null's,  TannTon's,  and  Winter's,  (now 
I>i»v«t's.)  Tin*  ore  is  {M^cnliar,  hein;;  «:rnt'rally  a  niixtnn*  of  quartz  and 
nia;rnesitr  or  dolomite,  hi;;:hly  rhar^ed  with  l»ri«;ht  ^^flanrinj^  crystals  of 
iron  i»yritfs,  often  extremely  rieh  in  j;:old.  (lohl  is  also  found  five  in  the 
ma;;neNite.  ami  is  very  pure.  Xo  relialde  statistics  of  the  total  production 
of  these  claims  jire  ohtainahh*.  ^hn-h  dithcnlty  has  been  experii'iiciMl  in 
workin;;'  the  ore,  <>win;i'  to  the  refractory  chara<*ter  «if  tin*  sidphuivts, 
which  re«|nin*  to  1m»  decomposed  lief«ir<»  the  ;;old  can  he  obtained. 

AAlADnn   <nr>TY. 

CnHrtf  iniin; — This  mini'  is  r<*markal»le  for  the  quantity  ami  riclin«*ssof 
tin*  snlphuret<  in  the  qiiarlz.  I'ntil  recently  these  siilphurets  have  Imm-ii 
shipped  to  l*jii'o|»<*  and  siild,  hut  they  are  now  \\ork(*d  upon  the  s]Nit  hv 
the  chlorination  proress  nf  Professor  Phittiier. 

luifstoiH'  fitiitr, — (Specimen  No.  11 1.)  The  cpmrtz  from  this  mine  much 
reNriid»le>  that  from  thf  Priiiceion  Nein.  This  mine  was  viy:orou>ly 
w<»rk<'d  in  |S(W;.  :mm1  mmim-  '.»,tMlO  t<»ns  of  ore  were  raised  ainl  milltMl, 
vi«*ldiiii:  .'^IT.'i.iMMl.     Thi*  y'wUl  of  tiu'  mim»  sincr   lsr»l   has  licfii   ahoiit 

•  ■  ■ 

slJO(MHM)  A  ne\s  l.Mis|:nnp  mill  was  erectt-d  in  \SiU\,  nnd  othiT  iin- 
pr«»\rmciits  madi*,  at  a  «*on1  of  ><7~»,tM»0,  lM*sidc>  whirh  >«."it»jMMi  wtw 
di\  idril  anion;:  tin*  ow  imts. 

IhiilirnrtCs  mhir,  Siitti  r  vm k. — This  niinr,  kn<»\\n  aNo  as  tin*  I'.uri'ka. 
w.iN  oprncil  in  l>i.V»,  und  tlii-  main  Nhat'l  had  ri-aihiMi  a  <h'pth  ot  l.-.Ui 
tei't  at  thf  I'ntl  of  istit;. 

Tin*  vfin  tiaviTsi'N  nH-lamorphic  r(»ck.N.  conl'ormah!\  t«»  thr  lieddin.;:. 
The  haiiuin^  wall  i^  a  hard  rock,  locmhlin^  ^^ireiistonc  in  color  and 
tevtnrr.  hnt  prnl):tlil\  niftamiMphit*,  and  ihi'  foot  wall  i>  a  ^^oft  Mack 
slatr.  Tlii^  i^  one  ot'  tin-  tliitki'^t  vcin^  in  r:tlitbiiii;i,  rcqinrin;:  timlH'is 
from  IS  tn  LMi  tiM't  in  h-n^tli  to  rrach  from  wall  to  wall  after  tin-  i*\trar 
tioii  ot  tin-  (piart/.  'I'ln*  a\ria;;r  thi«*kiM*»s  (»f  \v\\\  \\\\\\  Im'  ronsidi*rrd  a** 
ahoiit  H»  trrt.  and  thr  length.  hori/ontall\,  of  the  ))a\  shoot  i<  nor  o\i'r 
|."iii  (II- riOiM'iM'i.  Tin*  niinr  at  this  una!  «h'pt!i  i>  icmarkal»l\  iVi-t*  tioiii 
w;ii«r.  iIh-  lowr>i  IcM'ls  lu-jii;:  drM'i  than  tin*  nppi'r.  TIiIn.  t«»^itlar 
with  tin-  ;:rr:it  ^'\/.v  ot'  tli<' \rin,  prrniit^  the  qiiait/.  to  lir  mined  \fr\ 
rhcaplN.  LcM-N  ar<'  inn,  om*  IhIow  amtthci,  at  inlrr\aN  ot'  I(N)  t'ct'l, 
and  ilaqnaii/  1^  found  to  inci-ra^c  rathi'i-  than  to  diminish  in  v.ilia'iii 
dtM-rnilini:. 

Thr  \uV\  ot   tin*  niim-  in  isiJiJ  w;is  :i]iont   s  triOjioo.  :iiid  tin-  ::h»^n  pm 
ijini,  ^iiMT  ii"*  npcnin;:.  i^  lirlirMd  to  in-  not  li^**  ih:iii  s.ijioojmmi.      flu* 
oriottia*  lowiT  portion^  prohahl.x  a\ria;;tN  .'itiri  to  sl7  jut  t«»n.    Th»-  |h*! 


BEPORT   ON   THE   PRECIOUS   METALS  9 

rentagi*  of  siilphurots  in  tlio  (piartz  is  small,  and  free  e:ol<l,  in  jirrains 
lanre  t'non^h  to  Im*  distinctly  seen,  is  not  eomuion.  This  mine  has 
rw'eiitly  lieeome  the  iirojuTty  of  a  joint  stock  comi)any — the  Amador 
Mining  Company — and  is  repn»st»nted  by  3,700  shaivs,  at  a  par  value  of 
♦14m.  The  bullion  ivturns  durin;^  two  weeks  in  October,  1S()7,  amounted 
to  e«llvjSO.  It  was  incorponited  October  1,  ISO',  ami  sincre  that  time, 
to  the  end  of  the  year,  lUHwluced  ^111,81*0  G3  in  bullion;  tin*  divi- 
dends disbursed  during  the  sanu>  i)eriod  amounted  to  $00,(JOO.  Tin* 
ivit*ipts  in  DuiH.»mber  weiv  835,121  ,'5.3.  The  quantity  of  on*  reduced 
durin<;  the  last  thive  numths  of  the  year  was  5,018  tons.  The  averajjt* 
Talue  of  the  oiv  for  13  months  was  $22  00  ]>er  ton.  Tin*  cost  of  min- 
ing and  milling  was  *0  0(5;  leaving  a  profit  of  810  per  ton.  This  stock 
has  never  bwu  assessed.    It  has  hiH^n  sohl  as  low  as  82(M)  per  share. 

NEViVDA  COUNTY,   GRASS  VALLEY  DISTRICT. 

Tlie  (Iniss  Valley  district  is  one  of  the  old<*st  and  most  impoi'tant 
qoartz  mining  sections  of  California,  and  has  produc<»d  about  825,(MMM)00 
of  jfohl  dunn«r  tlM»  last  fouitecMi  years.  Tlu»  v<»ins  are  ^emM'ally  narrow, 
hot  rich,  and  carry  coarse,  frt»e  ^old,  asst>ciated  with  snlphui*(»ts  of  in»n 
tod  lead.  They  traversi*  hard  dioritic  and  g^ranitic  rocks,  whicli  are 
pruliidily  nietamorpliic. 

Enrrka  mine. — Tliis  is  one  of  the  most  remarkable  and  profitable  mines 
in  California.     It  was  first  opened  in  1854,  and  was  worked  at  intervals 
fiirs«*v«*ral  years  with  little  or  no  profit,  but  was  reopened  a  few  years 
>inn%  and  then  sold  to  partitas  who  sunk  a  shaft  to  the  dei>th  of  300  fe«»t, 
«lid  found  the  vein  to  constantly  increase  in  richness.     The  ^rJ'oss  yield 
of  liullion  for  1800  amounted  to  8500,053;  of  this  8300,(M>0,  or  an  aver- 
age «»f  830JMMI  a  month,  were  divided  anion JiT  the  shan»holders,  besides 
^onsidenible  expenditures  in  permanent  improvenuMits.    This  amount 
Was  extrat*ted  fnun  12,2<M)  tons  of  ore,  ^ivin<^  an  averajxe  yield  of  848 
per  ton.     Tlie  total  production  of  the  mine  from  October  25,  LSI'm,  to 
April  17,  1S(>7,  was  8825,020. 

Sorth  Star  mine, — This  mine  is  work(»d  to  a  depth  of  750  fe(»t,  (upon 
the  vein,)  and  000  to  8(K)  feet  hm^ntudiiially.  Ov(t  8500,000  has  been 
realiztil  in  profits  tlurin;;:  the  jjast  five  years.  Tlie  ipro^a^  product  of  a 
new  l<>-.<tami»  mill  in  1800  for  ^\'\}.  months  was  over  81<M),(H)0,  and  the 
pn>tits  divided  ran^^ed  fnnn  812,000  to  8]4,(H>0  ])er  month. 

Ofthir  Mtiw. — This  mine  is  said  to  have  yielded  alxMit  81,000.000  from 
l!^'*2  Xo  18IU,  In  1800  sonu^  3,750  tons  of  ore  were  reduced,  producinfj*; 
abiMit  8175,(XK>,  or  an  avera;»e  of  847  ])er  ton. 

GoM  HUL — ^Tliis  is  one  of  the  oldest  quartz  minintr  localities  in  Cali- 
fornia,  and  is  pt>pularly  l>elieved  to  have  yielded  some  84,(MM),0(H)  dur- 
ing the  fuurtwn  years  ending  in  18(;4.  The  vein  is  consid«»i(Ml  to  be 
the  (*ontinuation  of  tlie  fannuis  Watt  vein  upon  ^lassachu setts  Hill, 
tome  5110  feet  soutb  of  it,  which  yielded  a  net  profit  of  80ri0,000  in  three 
yeai-s. 
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Otlwr  minrs. — ^fjuiy  of  t\w  inipoi-taiit  uiiiu»s  of  tlio  (ii-iiss  Valh\v  dis- 
trict, and  of  tin*  county,  w(»iv  not  rcpri'scntcd  in  tlic  rolli'e(U>n  at  I'aris. 
TluM'c  were  a  few  S|M»cimons  from  tlio  Noraiuba^ia,  the  I^me  Jack,  tbe 
Providoiiee,  and  the  Lone  Star. 

The  rt^Mirt  ni'  th(»  county  assessor  for  the  year  1S(m  states  the  nnnilH*r 
of  mines  in  the  county  as  117.  Many  of  these  were  mei*ely  prospective. 
There  wen*  71  mills — ."jI  for  crusliiuj^  and  working  (juart/,  and  L*M  for 
crnshin<(  cement  ;^ravel.  Tlu^  yield  of  \\)  mim^s,  fully  rejiorted,  was 
J?2,227,(M)0.  Twenty-three  of  the  mills  had  crushed  an  a^j;re^ati*  amount 
or  7(>,7<M)  tons. 

YVBA   COINTY. 

JrfTvrson  whtc, — Specimens  ir)7  to  H»4.  The  quai'tz  from  this  vein  is 
white  ami  friable,  sonn*  of  the  best  orebein;4:in  a  powdered  state  when 
extracted.  The  vein  is  about  six  feet  wideband  is  ench>sed  in  metanmrphic 
rocks,  dipping;  to  the  east  at  an  an^h*  ol  about  l."*^.  Course,  nearly 
north  and  sonth.  It  is  w<u'k<*d  tti  a  depth  of -iriO  fe<'t,  (lS(i(i,)  and  has 
ei^rht  levels,  the  lowest  KH)  feet  ai>art.  There  are  two  or  nna-e  chimney.'* 
of  sni»eri«)r  on*,  and  they  plun;r**  n<n'thwards.  About  I.IMMI  tons  of  oiv 
an*  workfMl  monthly,  and  tin*  avera;;e  yiehl  per  ton  tor  the  year  was^lS. 
The  whoh»  cost  of  raisinjr  an<l  workinj;  is  (>stiniated  t<»  be  A 4  M)  per  ton, 
thus  leaving;  a  profit  of  ^\l\  TiO,  or  about  ^I.'>.r)(Hl  n  month. 

Pniiisiflninitt. — Tills  mine  joins  the  prei-edin;;',  and  hassimihir  ore.  It 
was  repicseiited  by  specimens  Itil  to  n»7.  The  claim  is  l.:>00  teet  ill 
len.u:tli.  and  the  shaft  had  been  sinik  to  a  depth  ot'  tlO  feet  at  the  end  i*t' 
isdii.  Tije  vt'in  :it  the  bottom  of  the  shaft  is  nine  feet  lliiek.  and  th«» 
best  t>re  is  s;iid  to  avera.i^e  -^-t)  per  ton.  It  is  worked,  by  a  mill  of  ei;xht 
stamjis,  located  at  the  mouth  of  the  mine. 

sn:ui:\  ruiMv. 

Sirrni  liittfts  ininr, — This  jiistlv  celebrated  fiiiiie  is  loeateil  iMi  the  >outh 
fork  of  the  Vnlia  ri\er.  about  lli  mile**  fiom  nownieville.  and  ua*^  repn- 
seated  b\   •suites  n\'  •^neeimelis.  se|eete«l  b\   the    writer,  from  tile  dillerelil 
parts  of  the  mine,  .Nos.  H;7  io  IS7.)     The  claim  is  .i.ooo  fret  in  leu;:tlu 
and  it  ise>timated   to  be  at  an  elevation  of  (iJMlo  t'eet  ab<ive  ti«le.      The 
vein    tra\ers«*>   har«l    nn'tamori»hie    slates,   and    is   divided    into   three 
branches,  each  of  which  is  worked.     The  thickness  ot'  tln*se  \ein.s,  whciv 
united.  vari(*s  I'roin  U*  to  .'{(Meet,  but  the  usual  thickne.NS  of  the  branches 
is  tVom  (i  to  S  and    iL'  feet.     It  is  >o  situate<l  upon  tli(>  steep  .shipe  of  tlio 
mountain  that  it  can  be  worked  by  tunnels,  one  behiw  another,  to  a  \er> 
^ireat  ileptli.     There  are  now  tbur  jnim'ijial  tunnels  upon  the  ct»nr>e  nf 
the  vein^.  the  lowest  beini^  at   a  depth  of  almut  7"»o  t'eet  t'rom  ihi*  to|»  of 
the  «iutcr«»|»  whejeit  |ia^>es  ih«' crest  of  the  hill.     Tlh*  vein  is  cut  aNoby 
a  tilth  tuuitcl.  about   bM»  j'eet  low<a'.  tliu>  showing  the  perman«-nce  oi'  the 
vein  :it  a  depth  of  about   l.HM)  t'eet. 

The  uin»  \ichl  of  the  miuc  iVom  ist'd  to  ls«;ii,  inclusive,  nn a** i^K.'Uri.iHHl, 


lln*  I'^iieiisfrt  were  $4*iO,(HIU,  and  tlie  prufits  divided  amoug  tlie  own 
IKmi  l.-i-rfj  to  18«7,  were  #K84,400,  as  tVillowa: 


Yield  of  the  Sierra  Bitttfumine. 


Y,„. 

o™.. 

Bi|«'i..efc 

Pr-Bt. 

,„              ^ 

151.000 
55,000 

iss.nuo 

158,000 
IDS  0(10 

»n,isnu 
ao.ooo 
is.mu 
n.oofl 

M,UOO 

58,000 
15,000 
BH,OOU 

68,000 

im. 

' 

112,000 

„,»,«. 

j.^,m 

Du'  l«w  jidil  and  small  profits  of  1864  are  explained  by  tlie  droaghtij 
uT  Uiat  ypar,  wlii<rli  iie«e8Hitat«d  the  coustmrtiou  oi  a  loug  dume,  at  aj 
coHl  i>f  ;^40,(KKI,  to  briugwat«r  for  the  inillH,    The    uartz.as  worked,  Lai 
nveragtd  Irom  ^IC  to  418  per  ton,  but  large  quantities  of  lower  gradel 
OK  :ire  left  fitandiiig  ii)  tlia  niioe. 

Iiulrpciulciux  miim. — This  mine  is  uiwii  tlie  prolongation  of  the  Sieiraa 
Bnttes  vfiu,  and  was  i-cpreaentt^d  by  succimenH  187  to  1-S9.  It  is  a  veryj 
large  vciii,  averaging  about  20  feet  in  thickness  for  about  300  feet.  The  1 
paying  [Hti-tion  in  »bont  400  f(M>t  long,  aud  it  has  been  stoped  out  downl 
tu  tlie  lowest  timut'l.  The  quartz  is  hanl,  and  yields  an  average  of  $81 
ppT  toll,  Tlie  estimated  cost  of  working  aiid  raising  is  $r>,  thus  leaving  1 
»  piDllt  of  J.'t  per  ton.    Thirty  tons  are  worke^l  a  day  in  a  24-stainp  miU-  f 

A'nfWv'M-  nthie. — ^Tliis  mine  is  rei>orted  to  have  given  a  monthly  yield"! 
irf  »S,i(0>J  to  $10,000  during  1800,  alnnit  half  of  whieh  was  profit.  The  | 
ore  in  ri'pnrted  to  average  $1")  jier  ton, 

Banikardt  awl  oilier  whirx. — Tlie  ISiirnhiinlt  elaini,  the  Priini-oae,  Bet-I 
Hona,  Konr  Hills,  Fiic  Hiniile,  Mexiciin,  aud  other  mines  of  the  region] 
BMi?  represented  by  specimens  eonti'ibiited  by  Messrs.  ProRsinan  &  Coch- 
rane, of  Downieville. 

PLUMAS  COUNTY. 

nw  miuL'ji  of  this  county  were  not  represented  by  specimens  as  fiiUy  J 
>  M  they  HlioiUd  have  been.    The  Creseent  mine  of  Indian  valley  has  a  ^ 
pnA  rrpiit»tion,  and  is  rejwrted  U*  have  yielded  over  8100,(MMI  in  18(J5, 

King's  mine  waj*  represented  by  a  specimen  of  semi-opal  containing  1 
tH«  gnid ;  interesting  as  an  evidence  of  the  aqueous  origin  of  gold  in  J 
TeUi«. 
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SOFT   OCIIERY   SLATKS   CONTAINING   GOLD. 

Attoiitioii  lijis  ri'fiMitly  l)oeii  diivctiMl  to  n  class  of  ;rol<l  deposits  liith- 
(Mto  niiknowii  or  iu»«::loct(Ml  in  ('alit'ornia,  they  having  lH»e!i  sup]M)se(1  to 
be  tlie  outcr«»i»s  or  iiidicatioiis  of  deposits  of  copper  on»  merely,  and  were 
exi)lored  as  siieli.  Tliey  ai>p(*ar  upon  tlie  surfa<'e  as  extensive  ontemps 
<»f  soft  ferruginous  slat(»  of  a  dark  red  or  hrowii  eolor.  Some  of  these 
(h*]iosits  on  Ihmu^  ]iros]»eeted  and  worked  have  been  ftaiiid  to  ecmtain 
;^^old  in  sulheient  ([uantities  to  eneoura;re  working, 

Tlu'se  deposits  oceur  in  the  foot  hills  of  the  Sierra  Xevatla,  a  little 
west  of  the  main  ^old  lM»lt,  and  in  the  zone  known  as  the  »*eopjier  belt." 
alon;j  which  many  larjre  deposits  of  copper  have  b(»en  ibmid  under  sim- 
ilar outcrops. 

Thes(»  <»utcro]»s  are  usually  not  accompanied  by  any  well-defined  hnle 
of  f|uartz,  but  the  rocks  are  "mineralized"  in  a  hi^h  deprive,  and  aiv  ko 
much  softened  and  decayed  in  places  that  they  can  be  readily  ex(*avated 
with  a  shovel.  The  external  surface  is  more  hijrhly  rusted  than  the 
interior,  which  displays  a  variety  of  colors,  from  \nuv  white  ti»  bright 
red  and  brown. 

The  suite  of  specimens  Xos.  204  to  lill  n»]>resented  thes«M»xtraordinsiry 
ores. 

1/itrpnttlifH/  vUihiK  near  Lluvohu  hi  Phurr  vountii, — Tht»  outcro]>  fonii!< 
an  isolated  liill.  risiii;;-  from  S(»  to  lOO  t'cct  above  the  plain,  and  alNMit 
IMM)  liiTt  \s'u\v  and  ."iOO  Ion;;'.  It  is  rxcavat<'d  in  o]»rn  <'Uttin;r  or  <[uarricd 
out.  the  sofini'ss  of  tlu*  inatcriiil  ]icrmittin'::  it  to  be  worked  witli  cast* 
and  at  a  very  small  cost.  It  is  milhMl  upon  the  »4pot,  very  coarse  ;:rales 
bein;:  used,  and  tiie  pulp  is  ;:i-ound  after  passinjx  thebatter\.  A  4t>- 
stamp  mill  has  been  ereeted  at  the  locality  durin^r  the  past  year. 

(Hlier  and  similai' dejiosits  are  beiuji:  ('\]»lored  in  rala\era>  county, 
the  most  prominent  belli;;  at  (^uail  ilill.  near  Teh ';;raph  City,  where  the 
sot't  slates  ;;ive  enei»ura;iiii;;  returns  in  p»ld  and  silver  by  \\i>rkln^  tests. 
Ti*n  samples  of  about  five  pounds  eaeh  ;rave  an  averaj^e  result  of:  ;;old. 
J?!"  t)S;  silver,  f^T\  SL» :  total.  !^L*L*  1>0.  Tin*  avera;rc  \icld  of  a  sample 
from  the  iiieliiied  shat't  \\as  y^',\T%  ST.  A  L'O  stamp  mill  has  been  ereetinl 
upon  the  piiipeitx.  but  III  woikiii^r  on  a  lai'^e  scale  the  returns  lia\i'  n»t 
iM'eii  etjiial  to  the  expeetat ions  of  the  proprietors.  These  de]iosii>  an' ill 
many  respe<*ts  similar  to  the  famous  ••  ri;;eoii  Ko<ist  streak"  t>f  I.umpkin 
eouiitN.  (H>or;;ia.  where  a  /i»ne  of  I'otteii  slates,  but  ctmtainiiijL:  quartz, 
has  fiiMiislied  ;;(ihl.  U\  sliiiriii;:-,  tor  many  \ears  past. 

iM.vri:i;s — ri:.Mi:NT   iM'.rc»siTs. 

The  ^rieat  bulk  of  Calilbniia  ;:ohi  has  been,  and  still  is,  obtained  Inmi 
pljirriN — ihe  natural  cleposjisof  the  tlebri.s  of  pre  exist in^r  MUait/  \ein> 
whieh  lia\e  bi'i'ii  cut  and  washed  awa\  b\  the  action  of  running  water 
When  we  eoiiteinplate  the  eiitaiiious  amount  of  siirfaee  erosion  ilirtuiuh 
out  Caiifornia,  and  see  \alle\s  exeaxated  b>  ii\ers  to  a  deiitii  «»f  -.."MH 
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or  ;j,lH«l  iVt't  Ixjlow  the  goiieral  suriiuw  of  the  country,  it  iw  imt  w)  difti- 
tult  ui  iiditiit  that  all  placer  gold  has  been  broken  from  veins. 

The  great  placer  region  of  Catifoniia  is  found  in  the  centi-al  eounties,  ' 
from  Alariposa  to  Butte  tounty,  inclusive.  The  deposits  are  not  confines!  I 
til  the  hviU  of  streams  alone,  but  are  followed  upon  the  tops  of  the  j 
liiUs,  anil  give  indisputaljlee^ddenc^  of  being  the  remains  of  ancient  water- 
eour!Hv«  <ir  river  ehannels,  formed  when  the  direction  of  the  drainage  | 
uf  the  country  was  very  different  ti'oni  the  present.  Some  of  these  ancient  J 
de)K>8its  are  hiiried  under  enonnous  Kwuinidations  of  sand,  clay,  gravel,  ] 
and  m)nieCimes  of  tufa  anil  lava ;  iind  the  rounded,  river- worn  boidders  "j 
uul  Ht<ineA  are  thoroughly  cemented  togetheiT,  so  as  to  form  a  solid  coo-  % 
^omerat<! — a  pudding-stone,  tlie  "  cement"  of  the  miners.  Tlus  agglom-  , 
untiou  or  ucmeuting  appeui-s  to  have  been  effected d'hiefly  by  the  perco-  ] 
lation  or  presence  of  either  silicioiis,  calcareous,  or  ferruginous  waters,  t 
The  ftrnt  two,  acting  at  considerable  depths  beyond  the  access  of  air,  ' 
^ve  bluish-groen  cements,  the  iron  In-ing  in  the  state  of  protoxyd;  hutl 
lie  ferruginous  waters  with  access  of  aii' produce  nisty  or  reddish-brown 
cements.  The  former  are  known  by  the  miners  as  the  blve  Imffoandthe 
latter  us  the  rml  itadjt.  Cements  of  a  giay  color  m-e  also  found.  Speci- 
niuiti  of  each  were  in  the  Exhibition,  und  some  of  them  were  rich  in  gold, 
llie  grains  l>eing  as  tli'mly  imbedded  or  cemented  in  the  mass  as  the  peb-  j 
liles.  The  collection  contained  characteristic  specimens  of  each  of  these  | 
nuicties  of  cement.  It  is  the  popular  belief  that  tiiere  is  one  great  BlvA  I 
kad  ext<>ndiug  aci'oss  several  counties  of  the  State,  nearly  at  right  angles  1 
wiib  ilie  present  rivers.  It  is  probable,  however,  that  there  are  many  f 
indeiiendent  channels  ha\'ing  the  same  general  appearance.  Efforts  are  i 
Baking  \»  tiaec  out  the  courses  of  these  ancient  deposits,  and  a  map  of  I 
Mora  county,  showing  the  probable  position  of  the  old  rivers  rela-.J 
tivdy  to  those  now  existing,  was  prepai'ed  and  published  in  May  last,  I 
toA  sent  to  the  Exjiosition  by  J.  H.  Grossman,  Esq.,  of  Downieville.  1 
Hue,  gray,  and  rt,-*!  deposits  are  found  in  tliat  connty,  and  they  are  I 
i^jnled  us  the  dejHisits  of  as  many  difi'erent  streams  or  ancient  rivers.  I 
The  itlue  lead  is  formed  of  a  deposit  of  gravel  and  boulders,  vary-  I 
ing  in  sizfi  from  a  grain  of  wheat  t«  masses  of  many  tons  weight.  ' 
tliia  Dlls  the  entbe  chamiel,  from  700  to  1,000  feet  in  width.  The  gold  j 
ii  ibiually  coHi-M-  and  abundant,  and  ha^  a  high  degree  of  fineness.  The  | 
dtJiest  iwrfion  of  the  deposit  is  comnioidy  not  over  three  leet  in  thiek- 
iifiss,  and  r«;Rf«  upon  the  bed  or  foundation  rook.  Tlie  miner  upon  the  I 
Blue  h-iiil  always  cuts  away  a  portion  of  the  bed  rock  together  with  the  \ 
gntTel,  a«  the  ivi'k  is  veiy  rich  and  ipiite  soft.  The  whole  is  trammed  I 
to  tlie  iluiup  at  the  mouth  of  the  tunnel,  to  be  washed  in  sluices, 

Mr.  CriKWiman  regards  the  red  lead  as  probably  the  high  bars  or  banks  1 
of  tbi>  ancient  rivers,  for  the  deposits  cover  a  considerable  area,  and  are. I 
geiiHrMlIy  pai-allel  with  the  main  ehauuel.  The  botdders  are  not  so  Uu'ge  I 
aud  U>e  gravel  not  so  rich  as  in  the  deep  or  blue  channel.  It  has  been  | 
oboen'i'd,  ntso,  that  the  gold  is  not  as  line. 
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Mr.  ('n»ssiniin  fiirnislirs  tin*  l([ill(»wiii«r  c»stimnte  of  tlio  yield  of  one  mile 
ill  N-ii'Ttli  of  tin*  Hlu«»  l«»:nl,  from  Foivst  (Mty  soiitliwanl.  The*  w«irkwa* 
coimiii'iinMl  in  lS."il,  and  tlii'  claims  wimv  oxhaiistt'd  in  IStJil,  except  a 
few,  wliicli  arc  still  very  remunerative.  These  claims  were  worked  liy 
tuniK^ls.  and  in  a  linrritMl  manner,  so  that  iierhaps  one-tliinl  of  the  j^ild 
was  U»ft  behind.  It  is  probable  that  the  jn**>iind  will  eventually  be 
ri'-worki'f]  by  the  hydraulic  method.  The  expense  attendin*!  the  extrae- 
tiou  in  the  properties  enumerated  is  sai«l  not  to  have  excetMhMl  one-tliird 
of  the  .irrosspriM'ceds,  two-thirds  bciii*::  divided  amon<;  the  shareholdersi, 

Kxtlmatvd  uirhl  of  mw  milt'  of  the  HUw  had. 


Nunu*  of  claim.  Vi'-ld. 


I/ivf  Ytmki-t' $:iiin. 

liurki'Vi* "Ji*.". 

Kiiiplr-  C'Miij.auy Cli'. 

Diiti-'i  ('..i:'i.;i!iy I". 

Si'Vt  II  MXJiJl  i*]aiiii!< 'J.'i, 

Littl.- KiH-k   KXJ. 

Cun'i  C 1 1 1  A  w.iy .V '. 

I )m  S.iy 'j-i'. 

Wa-liin;:fi»ri \HH), 

M«»iili'  Chii-tii l.'i«>. 

(>i>ril'>ii  Caiiji r*K 

M'MIUIi:i-ItMl hO, 

Ki  :•  ki  ll«n-k-  ! 1M». 

riii-'.f  Ssiia       l.V 

.\i!r  i:r.i:i  »'«»!:ij'.iiiy    ."hi. 

Ma:.l...v..:» ;. .. 

N"U- ■  iii-ii .",'>. 

M..-i:i.- i:;.. 

I{iV'Ii'ia:iil li'i, 

o!ii.» .Vi, 


Nmnp  »f  rliiim. 


Yi^UL 


IH>.»  KnlSfny HjOlOOI 

»itH.)  CurkHPl mm 

«'iin  Jriuiy  Liinl A\t1» 

•KHI  n....kA»a»ll IW.OBI 

(Hii)  RlucTiiniitl TOLflOl 

iHH)  Ki-vittiiii> yi<w 

iH»n  -Vlli'trhuny '-'•M.tt^ 

tiiiJ  IVuirti- 4lX».0» 

(^11  Hay  Stilt!' 1W.«» 

I'lm  X..%v  York  nrniich    W «> 

iM'  X»w  York CV'.UB 

ii'Hi  X.  Wi  ..iiin :.\(X« 

'••»■'  ruirli.  ilatiil    ''•.•*^ 

iHo  Iir-a •:•*•.  i>W 

•  •■I'  K\i-.l-!.»r '^i'.^** 

IM'  T'.ui.k.i   'l»">^ 

'  ••  Tr.  i....i.t    •!'>■« 

(•••I  — 

tu(»                  Ti.' il  f"i.iy.'.009 


One  of  tlic  best  examples  o\'  placer  mininir.  on  a  lar;i'e  scale,  is  touml 
at  the  claim  «»rtln'  IJbicCiravel  Mining  (Naiipanv  at  Smartsville,  in  Ynltt 
cciuhty.  This  claim  covers' an  area  of  KM!  acres,  with  an  avcra;rc  depth 
of  deposit  of  KM!  feet.  The  chauu*'!  of  t  he  ancient  stream  is  from  HKJto 
KMI  tei't  wide.  .V  tunnel  lo  reach  tla*  channel  was  commenctMl  in  l^^^ 
and  «*ompleted.  after  mncli  «lilhcnlt\  and  ;;rcat  exiM'nsi*,  in  1SI»4.  Tlie 
t*«»mpanv  has  tbni'  miles  of  Nhiices.  tliret*  re«»t  wide  and  three  feet  diH'jH 
with  an  inclination  «»!' six  and  one  half  inches  in  12  feet.  Tin*  lH*dof 
the  sluice  on  which  the  ^old  is  cauirht  is  madt' of  alternate  sectionsof 
wooden  blocks,  17  inches  lon«i'.  and  of  rock  1*4  imdnvs  lon«r.  ^measiued 
alonu'  the  slnit'c.)  Tlir«*e  t<»ns  ot'  c|uit'ksilvi'r  are  used  in  the  tlunu*.  Five 
hundred  inches  of  >\ater  are  used,  at  a  cost  of  ^^T."*  per  <lay.  The  sluii* 
is  ('hsincil  up  once  in  eJLHit  or  ten  weeks,  and  the  results  of  the  several 
runs.  tr«>m  the  openiui:  i»f  the  tunnel  till  the  eml  of  lS(»l>,  were  as  follows: 
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Benultii  of  sluicing — Blue  Grnpd  Miniuff  Company. 


.«». 

A««.t 

KODth. 

A»,a=t. 

«»li»Ml 

|B,3ffl 

70,000 
23.350 
a,4ST 
43.U0 
M.MB 

«,ooa 

«,0S1 

!M,000 
SO,UB 

Ad     rt 

»w,(n9 

iT:!!!^:-::::";:::::;":;:::"": 

D  wmbcr 

000 

S3.8M 
H.4N 

I         ifm 

*? 

!a,aoo 

HDik  ' 

»»«,«« 

In  order  to  e^ttact  tlie  gold  from  the  very  liard  ceiufnts  whicli  will  uot 
di^t<.'gmt«  by  csposuit^  to  tliu  sun  and  aii*  dunng  the  dry  aeasoo, 
TNOunDe  is  had  to  staiDp-millH,  knowTi  a«  cement-mills.  These  iire  like 
oriinary  fjuartK-mills,  except  that  the  gi'atts  are  ma*le  very  coarse  and 
Immvj-,  and  a  much  greater  flow  of  watt'r  ia  used,  Thu  luniiber  of  such 
nilk  i»  now  very  gitrnt,  and  is  increasing. 

BTAIISTICS  OF  THE  PRODUCTION  AND  MOVEMENT  OF  GOLD  PBODUCBD  \ 
IN  CALIPOEMA  AND  OTHER  PACIFIC  STATES  AND  TERB1TOUIE8. 

The  receipts  of  uncoined  bullion  at  San  Francisco,  from  the  interior  ofl 
Cnlitoniiii,  uielude  also  the  bullion  from  the  Stat«  of  Nevada.    We  may  f 
thewfore  ascertain  approsinuiti'ly  tJie  value  of  the  gold  proihiction  ofl 
California  by  subtracting  from  the  total  receipts  the  value  of  the  yevada  I 
Iiuliion.    There  is  a  small  pnHluction  of  silver  bullion  within  the  limits  J 
of  the  8tat«;  bnt  as  tliis  is  inconsiderable  compared  with  the  gold  pro- 
dnct,  and  at*  there  are  no  reliable  flgnres  or  estimate  of  the  amount  of  I 
Una  silver  bullion,  no  attempt  is  made  to  segregate  it  from  the  total  bul- 
fion  nrtums.    The  shipmout  of  treasure  from  the  interior  consists  largely  | 
ofeoin,  and  this  also  must  bti  subtracted.    Tlie  following  table  shows  the  T 
total  receipts  ()f  treasure  at  Ban  Francisco,  both  coined  and  uncoined, 
from  the  iut*'rior  of  C;Uifomia  during  the  four  quarters  of  the  years  1804^  1 
U65,  lStJ6,  and  1807,  and  comprises  the  aggi-egate  for  the  whole  of  each  I 
year.' 

'  For  liurtK  itotiitics,  aDd  for  rame  of  llie  foUowiD^  lubles  of  prodac^tion  and  r'Xpurl, 
Wabted  lu  Carniuij's  Review  of  the  MiniDg,  Agti cultural,  uid  ComincmDl  luterosta  c 
Podfic  SUIe*  for  the  year  1866,  nijd  to  the  Mercanlile  Gaaetto  of  January,  1867.     Copies  of   J 
t&a  tanaet  wett  eonlribnted  hj  Mr.  Caniiaay  for  diatributjon  at  the  KxjjusitioD. 
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jfi* r/  iptit  of  fraixure,  coined  and  unroined,  at  San  Francisco, Jrom  thr  interior 
of  California^  durinsr  the  four  quarfent  of  the  yeani  1864.  1865,  ISGG.  (in J 
l**<>7.c/«#/  rompnsing  thi  aggregate  of  the  same  for  the  whole  of  each  jfear. 


Fruui  ihi*  nrirtluTD  inincii. 


Frtiiu  ihf  i4>atLfm  luinvn. 


Mi>iiTb<. 


I'lic'iiii'Ml.         l.*>»in»Ml.  Tuthl.  l*s:i''.'iii"«i.        Cifio^-'J.  T"taL 


l?t4. 


i  io:.'l»'  r rJ,  T i'J.  •  ~-J 


I»iTi  nii>»'r 


'2.  :•  »:i  I.V. 


•M^.  ."i «»       ■.».  ?"i-j.  •>#■.  4in,  773  14!».  r  »'•  X**.  :»7V 

:p.»-j.  i:i:»      M.i.c.i.  nri         :i«:..4ii         in-j.  77u         .VJ4  ir* 


i^vi. 


F«'ur'h  ijaiirtiT 7.  "47.  '.  V.> 

Tb:r.l  .iiiar*  r r.  I  l.'i.  •-; 

•S*. *■'•:. "i 'I'liir^vr    !•'.  lli'.  .*•  •! 

Kii>T  •lusirtr-r ?■  '"•■  '-^.  .'iT  I 


■.••.'..-•:•-       -.  •» '.?.  »:.7        l.-^H.  : !  1  4:.l .  .'.4-        1.  •.■7."..  »CW 

•-•4. ."lO     !».  I".'.  »:7'i      i:t>4.  :i'^        irrf -ir-      i.7:-j.to»> 
7.'<..:.7'i    I'M*  7  "71      :.4i'.»  7'-.-j        ■>:..:*•.'•      i.Tii'^je 


T.-m:  f..r\'i-.r f'.i.  7-j  ;.ij    r  {.-.!»  •.'.--i  4|- r-M -jij    *:.  :»;7  77»-    ?i. .".«' :«7:.     #•;.->  ui 


lU-l'-ber ?J.  •:-«?.  tC:*         #-J--'.'i.  t»77     ?J.  yi4.'iri';         ?4J7."J74         elV».t;4*J         ;f.VI3.l*i< 

N..Vf!iilHr '4  •-.4  •-■>  -J.'-!'.  N'-i       -J.  ■••.■.. 'si  J7...  4.V1  l--\'. '.'II'.  4:*0  Jft? 

D.-iur.i"  r •-'. '»  .'•■»;4         •>!.•;       i.  4'>j  r"..'»         ;'  .   :;;•  lO  »"»l  V*-' 7-0 


c  k  i*rt»*  '^iftfthrt*  r    ........      •■• 

T'i.'l  ,:i.ir  r 

•»•  .••■!  1  ■.'.!  .:■.  :     

F.r."  -I  ..ir'tr    


I-  . 


7.".- 4.  ■      •  •:!    -J       ■  iji.-n.        :<7:'-ji;       i.  4'C."77 


I    ."'.■■  ,'"■        7i.'j  ".".      ::.•,•*•  "T      1  4  7  '  I*        .V'!.:i7-      i  7 ':.?•-■»' 


1  •■•.,:  :ir  \.  .tr    ?.'    '-I  ■     -7     j?  «  ■    .■•  ..      t   •  74>  ;;: 


?.   .t,'     .17      >•■  «•."■   V-^' 
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The  totals  of  the  uueoineil  bullion  ivcdptK  are  as  l>elow  for  the  years 
iinied,  aufl  by  »ubtmctiii^  fi*oiii  eaeli  the  bulliuii  imKliiet  of  Nevada  for 
he  correHiMHuliiig  yearn,  we  obtain,  ajiproxiniately,  the  gold  yield  of  tlie 
(iite,  to  whi<;h,  however,  ten  per  eent.  should  Ik'-  added  to  eover  bullion 
hick  may  be  taken  to  San  Francisco  in  the  iiockets  of  miners,  and  not 
taniteMtect : 

Gold  priHluct  of  CaUfornia. 


1^64. 


18C5. 


1806. 


MoiiMd ballion.  northern  and «onthern #40, 130,  (HO  j    |4 1. 757, 750       |39. 21)9, 730 

italUoa 16,000,000         16.800;000         16,500,000 


18C7. 


$40.501,l'ti3 
18. 000.  COO 


$54,  13'J,  Oeo  j    $24. 9.->7.  ?5l)       |25.»,  799, 730 


iM  In  per  cent. 


2,413,0(8  2.4**0,775 


2. 299, 973 


Teul  gold  prndoct  for  f  ach  year 1^26. 543, 0^  .    $27, 45:),  .'>25       $25,  U79. 703 


$22,591,983 
2, 250, 198 


$24.e51,181 


Tbe  following  table  shows  the  r(H.'eii)t8  of  bullion  and  eoin  at  the  \mvX 
ifSon  Fraueiseo  from  northern  iMU'ts,  ehiefly  Portland,  in  Oregon,  and 
hm  British  Columbia  and  Mexico,  for  the  ])ast  three  years: 

CoaMticiMe  buJlhyi  receiptn. 


Year. 


■Dvar^r  .. 
Fvbniary.. 

lUrrh 

Aj-ril 

ll«j 

Jane 

July 

kmt(9<  ... 
Bfpc^nber. 
Oelohrr  ... 
Xovrmber . 
IW^iDbrr  . 


Total. 


iaaaarr  . 

Frbrmarr. 
March... 

April 


«*y 

inr  

wy 

Aapirt  .... 
CcpCrmber 
rurtober... 

aov^tBoer  • 


Total 


Uncoined. 

Coined. 

Total. 

$333,123 

$128,611 

$461,  TM 

219,926 

59. 978 

279.  904 

167.411 

40.911 

20H.  322 

291. 1M9 

60.873 

3.'i2,  822 

362, 150 

47. 975 

410,  134 

791.928 

Ttl,  669 

844.  597 

823,641 

31.269 

W4.910 

786.558 

32.241 

818.799 

9.->4. 813 

28.876 

983,  r89 

634.116 

2:<.  864 

<m7.  '..'eO 

';94,  U85 

1(1.818 

810,  J»:.  3 

788. 802 

24, 180 

• 

812,  9f2 

$6,948,511 

1 

$548,265 

$7,  4J»6.  776 

257, 9:W 

30, 8.-i3 

288,  783 

174,219 

eo.  972 

25"),  191 

197. 023 

2<>.  577 

217.6(10 

274.620 

2;>,  974 

:u)t,  :^A 

411.427 

90, 956 

502. 383 

460.132 

42,388 

502.  :.2o 

r80.953 

.17, 591 

718.:)44 

932. 392 

56.9,")9 

98'.»,3.-.l 

621.426 

7, 618 

62!»,  044 

559.212 

54.055 

613,2<J7 

412,  IKi 

45,  IMX)  1 

457. 483 

415,583 

32, 193 

447.  77<; 

$5, 397,  100 

1 

$.")29.4.16 

1 

$5,  l»eO,  516 

3  o 


18 


PARIS   UNIVERSAL   EXPOSITIOX. 


CoasticiHc  huUion  receiptH — Coutiimed. 


Yeiir. 


TotaL 


\^it — January . . . 
Fi'hruury.. 

March 

Ai»ril , 

May 

Jiiue 

July 

AugnRt  — 
Acptemb«r 
October  ... 
NoTeiubiT . 
December . 


$344, 4iO 
IS9.799 
119. 398 
344. 075  . 
380,780  \ 
3G6,X«5 
7a),69:J 

1.006.186  I 
490.  853  ; 
744.349  i 
536.  Me 
443.951  ; 


$15,381 
10,884 
S3.2rM 
7,450 
11.636 
8.976 
314.741 
8.536  I 
.%5ri6  ! 
80,980  I 
100,530 
45.450  ! 


-iAl    I 


|39R,e8l 
l3Bi.fle3 

351. a» 

393.41fi 
33&S41 
975.437 
l,0C«.7» 
496, 40i 

8ss.a» 


488.401 


Total '      $3.ft*.5.3n7  ;         $527,397;      $6,192,731 


The  amoiuit  of  treasure  exihu^ted  from  San  Franeiseo  in  18(i5  wan 
i?45,;M)8,i'28,  and  in  18<M>  844,;«»4,30.*5 ;  Hhowing:  a  cleereaw  of  ;^m.%S».l 
The  deereas(»  for  It^iVl  was  niiH'h  pvater,  as  will  be  seen  by  the  annexed 
tabhs  wliieh  shows  tlie  amount  and  destination  of  the  exiM>rts  of  treasure 
from  the  port  of  San  Fraiu'iseo  for  1S(>7,  as  (hH*hired  at  the  eustoni -house: 

Staivinviit  of  the  amount  and  first t nation  of  tirasnrv  vxjHtrtcd  J'rom   StiH 
Frani'iHvo  durbaj  the  year  vndimj  J)irvnil)er  '61^  I*si;7,  ri/<  tUvlarvd  at  ike 

i'HHtom-hoUHV. 


TO  m:\v  yc»rk. 

In  .rii:inary ^».Hi:;».  •j:i:i  .V» 

111  Fibniiiry 1 .  IJlHi. -J**?  -24 

In  Mjirrh 1,  t;i«;.  (i-V  m; 

In  April 1.  INI.TH)  ;H 

III  M«tv y.  :>:i:..  iJ33  oO 

In  J iiiii> 'J,  <)*J| .  fi4:i  .'i7 

In  J iii\  a.  :h^.>.  iit^u  ^i* 

In  Anuum  ...     l.tMii,  (Ml  A't 

III  Si'jitc-niln'r 1,  ICJ7,  T.Vi  3i> 

In<»rTi.»iiT l.i>*J4..Vrt.'  IH 

111  .\..v.'nilMT 1.  '.».'i7.  K>  .i:j 

lu  l»i  OilubtT V».  HH),  Hfl   Ct* 


TD  FH.\.'«ri:. 


to  3:h),  IH«  45 


111  Juiiu.'iry 

In  tVliniurv 

« 

In  Murcli    

In  .-\|iril 

In  May 

In  JniH- 

In  July   

In  An^'U'i    

In  Sr|ii»MiiN"r  . . 

In  Mr»i)ln  r  .    

In  N«'Vi'niliir    . . 
In  Dt'Cinilii'r  . .. 


*  I ---J.  rill  :*'f 

07.  l«ii)  W> 

fi«».  .\I7  *J.'» 

lOl.rni-.i  4H 

117.  4ili>  j7 

i?<:i.  7:ii  I'll 

•j:ji.«»r:i  71 » 

i(v:.  luw  43 

3I.7":3  4) 

to.  .Vm  37 

T4,7iU  :^\ 


$1.3rai'.'3jn 


TO  l.sdl  \NI>. 


In  Jannury #:«■:«.  «i:o  >:» 

InFihrniiry :ir4. «  W  i>t 

In  .Marili   ICT. rrf>l  m 

In  Apiil     ilC.  174  (►i 

In  Miiy  7r-^773  13 

In  Jnni* Tur.'.  KM  :«» 

In  Jnly Cii;  3(>3  3^ 

III  Aiifcu-t .".I.'v »!;»1  IM 

In  Sfptt-nibtr 4l»:i.  !H"k,  'M 

InO«-Ti>l>ir    7'»4.  rmi)  43 

In  Niiviii.Imt 331,  .'14  42 

In  Dri-ruiU-r ]:Vi,4(»*  71 


TO  rilM.i. 

In  Jnnnnry  iHtl. iCti  37 

III  Ft  hninry :i7r'..  •.«««  K 

In  .Marrh 1 1  (».  i;|.»  73 

In  April l.o-i.:>i;i  ."i7 

In  Mhv 71; ».  ♦•■J7  73 

In  Jnnr »?.i-.  \Ki  I  73 

In  Jnly I.  716,  (r7H  tV 

In  AnirnM    >,\  5 10  ri3 

In  S«'pii>mlM'r ).  IHI.  nip  IH 

In  i  >riobf r 1,1  lt».  •VJ'.*  HI 

In  Di-ci'iiilM-r t(k\,  7A«  77 


|:..>'4i,lr3  in> 


|9,tQI.Wl3:^ 
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Uiltvinil  of  the  itmmini  am}  ilentinalion  of  tiva»ure,  tt'c. — Continued. 
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ill  tlio  fiiv  of  ^ray,  1851,  and  the  fifnm^s  usually  jpveii  of  the  imMliictioii 
from  the  time  of  the  iliscovi»ry  of  {jfohl  in  1S48  to  May,  1851,  aiv  appntxi- 
mations.  It  is  helieviMl  that  the  exports  iip  to  1850,  inehisive,  aiiioiiiited 
to  8(H;,<MM>,(I(M),  ami  for  the  tirst  four  mouths  of  1S51,  to  May,  ><1 1 ,4!>7.<HKU 
The  total  exp<Mts  from  1848  to  18(>7,  iuelusive,  ui|y  he  summed  up  us 
follows:* 

KxportH  of  tfrasiire  from  Sfui  Francinvo^  1848  to  18<>8. 


1848  to  18^51 *(i(J,  (MM),  (MM) 

1851,  to  May  1,  (esti- 
mate)   11,4!>7,(MM) 

1851,  (8  mouths)...  ;J4,  4!)1>,  (MM) 

1852 45,  770,  000 

185:i 54,  0(>5,  (MM) 

1854 52,  045,  (n*W 

1855 45,  101,  7;U 

1850 50,  007,  4;U 

18,57 48,070,002 

1858 47,  548,  02(; 


1850 *47,  WO.  44i2 

18<M) 42.  :i25.  016 

18(>1 40,  kuku  758 

1802 42,  .501.  701 

18aj 40,  07K  020 

18(54 50,  7<>7,  201 

18(55 45,  ;{0S,  227 

18(50 44,;«54,.m 

1807 41,ti70,2U2 


I 


Total $81)4.  4!C.,  446 


There  is  ihmhtless  a  eousi<h*nihle  auumnt  of  hulliou  and  of  eoiu  earriwl 
out  of  tlu»  port  of  tSan  Franeisn)  by  i»assi*ii«4:ers  of  whirh  u<>  ai'i'tiunt  is 
^iveii.  The  vahie  of  tliis  uiimaiiif('st('d  bulHon  and  eoin  has  Ihtu  van- 
ously  estimated;  ComniissiomM-  Hrownr  (umsidi'H'd  that  it  nii;ilit  Ik* 
;ft2(M),(MMMMM>  up  to  tlie  end  of  lS(»5/l»ut  this  was  probably  an  ovi-r  inti- 
mate. It  is  usual  to  make  an  addition  of  10  prr  ri^nt.  to  tin*  i-im'huUmI 
shi]>ments  of  bullion  from  tlir  interior  of  tin*  Stati*  t(»  San  Franrisco,  so 
as  to  cover  thr  buIHon  and  coin  bron^ht  down  by  miners  antl  otlicrs, 
and  tlins  not  entcnMl  on  tin*  bo«»ks  of  tlic  cxpri'ss  com[»ain<*s.  Sm-h  an 
aHowanrc  n]Mai  the  total  bnllion  export  as  recorded  would  be  am]ilt*.  for 
there  is  no  doubt  that  the  proportion  of  nnmanifested  bullion  srnt  out  ttf 
the  State  is  far  less  than  that  >\hich  ariives  tVom  the  inti>rior.  Adding, 
therefore,  this  liberal  allowance  of  10  pel'  cent,  to  the  total  manit'estetl 
exports  of  treasure,  and  addin;;:.  also,  iin  <>stiniated  amoniit  of  9*^  t5,(NNMNNi 
to  <'(»vercoin  in  circniation,  and  ;;(»lil  and  sihci*  nsed  in  the  arts — simhmis, 
table  service,  «S:c. — and  snbtiactin;:  from  the  total  theanniunt  «it' tre:isuiv 
receive<l  from  l»ritish  Colnmbia,  Mexico,  and  other  sonrco  lN*\oiid  the 
limits  of  the  Cnited  States,  we  shall  obtain  a  clos4'  approximation  lo  the 

'  Miiiinir  MnjruziiU'.  .tamiHry,  l-.'iT  ;  vol.  viii.  |».  VX\. 

'  Iri  iiiakiii^''  wy  llii'^  tnltiiliir  sttiti'iiH-iit  I  liavr  mi1ii|i:«m1,  tur  t)it>  pi'ritHl  rrmii  I^.M  ti>  lHi7, 
iiH'lii-ivr,  tli»'  lijrnri"*  piilili-liiMl  in  rln'  Mcit-aiilili'  (la/i-ttt*,  iuhI  Canimiiv*.*  K«'\ii.'\\.  I'l-r  !li* 
]irf\  liiu.o  Vi'iirs  I  Imvi'  tiilvrii  t)i>'  n-tiirns  ainl  rsliiimti'.x  piiiiHslicil  in  ttu'  Miiiiis^r  M't<:.'i7.iiif, 
vni  \\.\,  \\  VSX  All  tiii-M' rijrnrrs  illtViT  hniiu'wlmt  fioin  thuM>  |)ulili*i|ii-il  li\  i'Miiiiiii««  «i)rr 
Uiuwiii'.  I'ortlii'  Vfur  \<u\,  tor  i-\aiii|tlf.  Mr.  nrntvju'  ^ivi's  lIh*  |)ru(IiiiMioii  a<i  >*>T.i-i''.*KM. 
uii>l  loi  l*t;i.  ii.Vi,7ii7.'Jti|. 

'MiiiiTal  ICi"*uiiri'('!i  ut'  tlic  riiiti-«I  Statc.-i.  iH'w. 


HEPOHT   ON  THE  PkEOTOUS  METALS. 

va]ne  of  tbe  inoilnctiim  of  the  jji-ei'ious  metals  iijioii  tlio  Pji^iflo  J 
OOeAt  of  lliv  UuitJ?d  States,  tix)in  1S4S  to  ISliS,  beiiiy  8iKi  1,000,000, 
rImjwti  Ik'Iow: 

Twtat  iiiiuiifested  exiiorts  of  bullion $S(U,4!I.>,448^ 

Add  for  iiiimanifeHt«d  exports,  (estimnt+'d  iit  1(1  per  ueiit.)      86,4-i!l,544 
Add  lor  coin  and  gofd  iiiid  silver  in  nse,  estimate 45,00(t,000 

«99r.,it44,9'J0  ^ 
art  receipt*  from  British  Colninbisi,  Mexico  and  other 
|-B(iiiKe8,  estimuted  in  pni-t - a5,000,(M)0 1 

Druximat^  totjd  pixxliiction  of  the  Pacifle  coast  of  the 
■'Cnited  States,  1848  inclusive,  to  1868 $(l6(t,044,99 

nd  numbers gOtil,IMMI,000  I 

8  diffleiilt  to  ascertain  what  portion  of  this  total  should  be  credited  J 
e  State  of  California  alone,  but  in  order  to  anive  at  au  approximate  ( 
MHmut<^  of  it,  the  prtMluction  of  Nevada,  Idaho,  Oix-gon,  and  Washington, 
anil  iithcr  interior  s»jui'ec8,  must  be  deducted.    Assuming  this  production 
b>  have  l>eeii,  in  tlie  aggregate, Including  the  10  per  cent.,  $154,000,000, 
the  reuiaiudcr,  $807,000,4)00,  is  an  approximation  to  the  value  of  the  gold  J 
prodnrtiou  of  the  Stat*  of  California  siuee  tlie  discoverj'  of  gold  upon  tha  | 
Anit>rit:ati  river  iu  1848. 

QUAHTZ  MILLS. 

Tlie  iiunil>er  of  quartz  mills  in  operation  in  tbe  State  in  April,  18o7, 
ii»n  i;W,  i»ith  an  aggregate  of  1,5^1  stam])s;  the  cost  of  erection  ot-1 
vltich  was  41,703,000.  The  number  iu  operation  November,  1858,  was  I 
279,  with  an  average  of  2.610  stamps,  the  cost  of  erection  of  which  wa*  I 
•3,2;«,U00.  The  number  iu  operation  Jummry  1, 1807,  was  411,  of  which  I 
207  were  projieUiMl  by  .st<;iiri,  I8C  by  water,  and  18  by  steam  and  water.l 
Hir  a^tgregati-  uuijibcr  nrstiirnjis  wus  4,907,  and  the  cost  of  the  machinery  J 
was  estimated  at  i!ri,OIHI,OIIII.  In  addition  to  the  stampH,  419  amistra«l 
were  eni|>htyed,  of  which  'Snti  were  connected  with  difterent  quartz  mills,  f 

The  following  is  a  statement  of  the  uimiber  of  quartz  mills  in  the  State  I 
of  California  in  IrHlfi:' 

'Laogrle^'a  PaciSt:  Coiul  Bueincss  DIreclorj.  1667. 
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OREGON. 

Gttid  placers  have  been  worked  in  Jauksoii  county,  in  the  uonthem 
jjurt  of  Oregon,  since  1850,  and  the  pi-odiictiou  ha«  been  estimated  at 
*I.OOO,t«0  annually.  The  Secretary  of  Stat*  reports  the  yield  of  gsid 
fcr  18ii4  as  106,226  onnces,  valued  at  #1,900,000.  The  gold-washings  of 
John  Day  river  are  reputed  to  have  yielded  $1,.500,()00  in  1806,  The 
total  iirodnction  of  the  State  tor  1867  is  stated  to  bo  $li,000,000  by  some 
and  $4,0iNI.<HH>  by  others.  Those  are  partly  estimates,  and  it  is  not  ytos- 
■^ihle  to  obtain  exact  and  complete  returns,  I  liave  adopted  the  estimate 
Ml'  8tJ,000,000  as  probably  nearest  the  tnith.  The  shipments  of  bullion 
frnni  Portland  to  San  Fraueisco  include  the  gold  and  silver  from  Idaho 
and  a  part  of  Washington  Territory.  The  total  amount  of  treasure  man- 
ife«te<l  ill  1866  was  #8,726,017 ;  but  the  sources  from  whence  it  came  were 
not  Hjiecified.  There  is  a  great  want  of  authentic  iuforniation  upon  the 
luinvnd  reaonrces  of  Oregon,  wliieh  are  believed  to  be  very  great. 

lu  the  Santiam  district  some  promising  veins  have  been  opened  and 
Bome  vejj-  rich  quartz  extracted ;  but,  for  unexplained  reasons,  the  miues 
are  neglected  and  no  i-etunis  of  huUioii  have  been  made. 

Tlie  following  notices  of  these  ilistriet*  are  condensed  from  a  deserip- 
tioa  famished  U}  the  wrilvr  in  1806  by  Mr.  Foley: 

Qold  Creel:  dintrict^  Xortk  Santiam. — "The  North  Pork  of  the  Santiam 
flows  from  the  base  of  Mt.  Jefferson  (on  the  north  side)  weat-sonthwest, 
tlmHi;;li  the  westeTU  slojie  of  the  Cascade  mountains,  until  it  debouches 
in  tile  main  Santiam,  40  miles  fmm  its  source.  Gold  creek  heads  on  the 
watli  side  of  Web-foot  mountain,  (which  divides  the  head-waters  of 
Oiacbamus,  Molallu,  and  Gold  creek,)  flows  southwest  13  miles,  and 
wnpties  in  the  North  Fork. 

"Gold  Cre<'k  district  was  organized  on  the  29th  day  (»f  August,  1865. 
h*  bouutlary  is  the  area  of  coimtr>-  drained  by  the  tributaries  of  Gold 
crwk.  Through  the  centre  of  tliis  district  mns  north  and  south  a  back- 
txine  ur  mountain  ridge,  known  as  Web-foot  ridge,  having  an  altitude  of 
^OIW  feet  above  the  sea,  wJiich  inclines  or  sloped  to  the  east  and  west,  at 
■w  augle  uf  3o  degrees  to  the  plane  of  the  horizon,  and  is  not  more  than 
B,00u  feet  wide  at  its  base,  east  and  west.  Twenty  well-defined  quartz 
WdM,  already  discovereil,  cross  this  ridge.  Their  general  courae  is  25 
•kfrees  wii^t  or  north,  dip  to  the  east -northeast  from  20  to  35  degrees, 
■Qdiontain  gold  and  silver.  They  are  pamlle!  and  about  50  yards  apart 
■■Of  t!leJ^■  may  be  mentioned  the  Gibbs,  Tnieey,  Jefferson,  Moore,  and 
'•lispiiian  lodes.  The  following  named  companies  were  organizeil  for 
wirking  in  this  district:  Aurora,  7,200  feet;  Oregon  City,  10,000  fe«t} 
laurel.  .30,1)00  feet;  PhoBiiLx,  4,800  feet;  Morning  Star,  12^000  feet.  The 
Mmr,\  itorapjiny  has  a  tunnel  80  feet  in  length,  from  which  has  been 
Wen  ab«Hit  150  tons  of  ore ;  the  Oregon  City,  one  of  40  feet,  fi-om  which 
'"luns  haa  be#n  taken;  the  Pinenix,  a  shaft  4.'*  feet  in  depth.  There  is 
*«  >rt  no  machinery-  in  this  district.  Wood  is  abiuidant. 
'•South  Santiam,  or  Santiam  proiicr,  is  situated  on  the  South  Fork  of 
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the  SsuLtiain.  This  stream  flows  from  the  scmth  .side  of  Mt.  Jefferson. 
Some  IM)  quartz  lodes  are  discovered  in  this  eamp,  and  they  are  similar  to 
tliose  of  Noi-th  Santiani,  with  the  exeeptioii  that  they  eoiitaiu  more  copper 
on'.    South  and  Xorth  Santiam  are  40  inih'S  apart  as  the  quartz  lodes mn.^ 

The  number  of  stamp  mills  in  the  State  in  1800  was  14,  with 
a^ljr^'I^Jite  of  07  stamps  and  17  anastnis. 

Gold  quartz  milh  in  (hrgon  in  18<i0. 
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IDAHO  AM)  WASniN(iT<)X  TKIMMTOKMKS. 

(lold  (lisr«)V(*ri<'s  wrrc  first  ni:i(lr  in  \Vjisliin;rtoii  Territory,  on  tin*  ea.<t- 
ern  sIojm'  of  tin'  ('}is<";uh'  moinitaiiis.  in  IS."»S.  Tht*  •;:t»lil  n*;rion  wa.s  tnirrd 
by  niiniTs  :iIon<;-  th(*  Cppcr  ('ohiinlH:)  Mini  its  trihiitnrir.s  :ind  in  ISIM)  the 
tir.st  j;:ol(l  (liscovnics  wrrc  iinnlc  in  tlir  Nt*z  IN'i'ct's  niiufs.  tni  tin*  wrsteni 
slope  oft  lie  lUttcr  K*ont  nionntnins.  Tin*  inrtiil  Wiis  :ils(»  disctiNrrrd  u|Hni 
the  tollnwiii^r  strtsiins:  Salnn»n,  *l4»lin  Day's,  Powder,  <i ramie  Kondis 
l»nrnt.  Hoi.se,  l*ayette,  Tlearwater;  all  of  tlieiii  on  tlie  >\e.*itern  slo|HM>f 
the  Ititter  Koot  iiioiiiitainsj  On  the  east(*rn  slope*  Lieutenant  Mulhui 
and  his  part\  hatl  found  p)ld  in  IS.").*;,  lint  not  in  sntlieient  (piantities  to 
pay  tor  wiukin;;:. 

Thesi>  mines  are  now  within  the  limits  ot'  the  Teiiitorv  of  Idalio,  anil 
the  placers  n)ion  the  Itoise  are  considered  the  most  iin|iortaiil.  Numer- 
ous \alnal»le  (|uart/.  mines  have  l>een  o]M'neil.  and  in  ISOti  iheie  weiv 'I. 
«|uart/.  fiiilN  in  the  Territory,  with  an  a;:;;re;rate  of  .■>."»7  .*^tani]»s.  ens'I^nl 
at  a  co.M  of  in'arlv  JJiKriiNMHiO.     It  is  estimated  (hat   the  vield  from  flit* 

•  « 

(|uart/  iiiiiie<  amounted,  in  iscii,  to  j^  l.riOdjMMi,  nnd  from   the  ]»1aeers. 
>«|,L'ii:».iMM».    In  IS(;7,  the  yield,  iinlndin^^  >ilver,  isre|Mirted  as  s?ti..%<MMMMI. 

'  iSf  Mu11hu'}«  MiiiiTti*  Hiid  Trnvi'llcrs'  (iiiuics  p.  7(>. 
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are  tlie  ii{nu"es  adopted  hy  CDmnibsiuiier  Bvomie  in  his  itsiiorfl 
I8G7.  but  iutelligent  reaideuts  of  Idaho  consider  that  tliia  reported 
yield  of  gold  mid  tulver  bullion  is  ftir  Um  low,  and  ei^timate  it  as  high  oe 
from  *18,UtK).0(H)  to  *20,()W),0(M),  belie^iug  thiit  large  ajuonuts  are  taken 
out  «f  tlip  Tenitorj-  by  miners  without  being  manifested.    The  Hon,  E. 
U.  Holbrook,  drfegatt  of  the  Tenitoiy  t«  Congress,  estimates  tlie  t4ital 
prodoctioti  as  #20,000,000 ;  gold  bullion  $16,500,000,  and  silver  bulliou 
13,500,000.     1  cannot  tivuid  the  coTiclTisioii  thut  these  estimates  are  to<^  J 
liigh,  and  in  the  finjil  tables  of  this  reiK)rt  I  have  adopte<I  the  eHtimatefl 
of  ♦«,500,000— gold  |i5,000,000  and  silver  #1 ,500,000— as  the  proliablft^ 
value  of  the  profluetion  for  1807. 

The  following  is  an  estimate'  of  tlie  total  bullion  pi'oduction  of  IdiUio.  I 
for  four  years,  to  18ti8 :  • 


IM*. 

IMS.          im.          i*r.    1 

»S,aM,O0O!»5,M3,«»l    *t,M3.09i 
1.183,800      1.0B1.600,         W»,«*. 

t«U|w(eBt,llieB>o<niDl  mtlmaled  tabu  lUppod 
ij  fOft  puHu,   ud    10  per  t«nl.,   Uxi  prglwiblD 

l,iSl.SlO 

L:I9S,3B0|    1,305,930]      i,iai.wk 

m  tH  uamuiti  pnlwhlf  Iik^n  ovl  gr  Idihn  by  n- 

sn.«ou 

»5,MI,<«    »5,WI,»«|    H6tB.3W 

Tm^ 

»6.m,oeo 

tB,5Sl,«0.i8.0S«,eMI      tfi,000,3M- 

tbo  gold  of  Idaho  coutaiiiR  more  silver  than  that  of  California,  auftJ 
nvetages  about  seven  hundred  and  sixty  thousandtlis,  (.760.)  Tliei-e  ort'f 
gtild  wmttiiugs  in  almost  all  parts  of  the  Territorj-,  even  in  tJie  silver  di»-l 
liicts  of  Owyhee  county,  near  the  silver  veins,  where  the  gold  bullion  19  ■ 
fonii  about  $0  per  ounce.  The  Boise  <iuBt  is  worth  from  $15  t*i  $18,^1 
and  iu  Rome  places  an  much  as  $19  per  ounce.  The  gold  of  Florence,  is.l 
*otth  alK>ut  $12  per  ounce. 

The  celebrated  Poorman  lode  is  in  the  southern  part  of  the  Territoryjl 
md  pniduces  some  gold,  but  this  lode  is  noticed  under  the  head  of  Silver  J 

The  gold  iiroduction  of  Washington  Territory  is  reportwl  to  b«l 
♦1,000.000,  but  i»  estimated  by  the  surveyor  general  at  8:,.'i0O,tHIO. 

MOSTASA  TERRITOKY. 

This  Territory  wa«  organized  and  sot  off  from  Idaho  iti  1804.     It  inr  I 
chHb^  the  e.'Uiteru  sIoik  or  face  of  tlie  Bitter  Uoot  mountains,  and  a  past  I 
of  tlie  Pacific  water-shod  at  the.  head  of  Clark's  fork  of  the  t'olumhia.  • 
Extemtive  placers  and  ipiartz  veins  are  found  in  that  section,  and  uiion 
lioib  nidpji  of  the  R<M^ky  mountain  chain,  at  the  soin-ces  of  the  Missouri 
liver.    Tlie  three  principitl  centres  of  mining  are,  Banuoek,  Virginia, 
and  Ueleua.    Hot  Springs,  26  milesnortheast  of  Virgiuiu,  Summit,  eigb^ 

'  Minural  ReHourues  of  tlis  Uuitcd  StatN,  p.  535, 
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miles  south,  and  Baiiuock,  75  milen  northwest  of  Virginia,  are  the  pria- 
(Mpal  ^uld  quartz-mining  districts. 

Tin*  number  of  stamp  mills  in  oi>eration  in  August,  18<i<>,  wa8 14,  with 
an  aggn*gate  of  11)i>  stami>s.*  The  following  is  an  estimate  of  the  tetsl 
]»rodu(rtion  (►f  the  mines  to  1S(5S,  made  by  James  W.  Taylor,  esri.,  s]ieeial 
commissioner  for  the  eolle<'tion  of  statistics  u[MUi  gold  and  silver  mining 
east  of  the  Hoekv  mountains.' 

is^i >$2,(MM),(Nm  ;  mui $ii\ooo,ouo 

1S04 5,000,(MK)  I    1S<M 1L\  U1HI,(MHI 

isr»5 Ii,  (MM),  (H)0  '■■  

Total  to  1S08 $;i7,  <KH),UUU 


A  very  inter<'sting  repoi-t  upon  the  Mineral  Hes4)ureesof  tlii»  Territory 
of  Montauii  has  riHHMitly  lu'en  mach*  by  Mr.  \V.  lu  Keyes,  mining 
engineer.^  The  area  of  the  Territory  is  given  as  14<i,fiStK;C>  sipnu-e  mih^^ 
In  ix»speet  tt»  the  pixMluetion  of  the  precious  m(*tals,  he  observes:  *•  We 
must  pivmisi*  any  (*stinmtes  ])y  the  statenu^nt  of  the  iK»euliar  ditHeulties 
of  arriving  at  any  e<»ucIusion  suscei>tibU»  of  a  demonstratitui.  •  •  • 
The  ]>i*o])ortion  of  bullion  ]m)dueed  by  the  vein  mines  has  not,  as  yet. 
amount tnl  to  any  eonsiih^rabU*  percentage  of  the  gross  yiehl,  and  hemv 
ihies  not  call  for  a  separate  estimate.  Another  ditlicultv  in  the  wav  of 
a  ju'ccise  statciiicnt  of  gold  product  is  diu*  to  the  fact  that  largi*  quanti- 
ties olHiist  can  be,  and  douhtlcss  have  bcciu  removed  ma'thwanlly  into 
the  IJritish  possessions,  of  whieh  no  rceord  is  j^ossible.  Again,  the  dis 
tance  of  hind  transportation  to  Tort  llcnttui.  the  head  ot'  navigation 
en  the  Missoiu'i.  is  so  tritlin;^  that  merchants  and  ndners  act  as  their 
own  trans))ortatii»n  agents,  and  In^nee  the  precise  anionnt  carried  away 
by  them  can  never  be  aseertaiiied.  Mi»ntana\s  bullion  aeeount,  at  lca.<*t 
until  ISii.'),  was  lar;:el\  crecUted  to  Washington,  blaho,  or  Colorado.  an<l 
hence  tin'  tal»h*s,  as  reported  b\  the  I'nilcd  States  mints,  do  ni»t  repn* 
S4*nt  her  true  vicld.  I  am  indebted  to  the  I'liited  States  revenue  coUector 
tbi*  tin'  tbllowing  ti>;nres  whieji  t'orin.  in  ni\  jinlginent.  a  more  ifliabh* 
MMiesol' t*stiniates  tor  Montana  than  iiave  <'ver  been  given  to  th«*  pidtlic." 

fitfltl  ftnuhtrt  of  Montnntf, 

l.siiL\  rhietly  from    r>ann<M-k ^tUMlJUHl 

l^Ji'l.  chietl.N  from  ISannork  and  Aliler  gnleli s,  INMIJNNI 

1>(»1.   Ahler  ;:uleh.  liaiHioik  ami  other  illst  rlcts Us  INKI.INNI 

l>t»:».  from  near  Helena.  Confederate  gnich.  and  liiaekfoot .  l.StHNi.lNH) 

I  ^\\{\ 17,  ."ilKI,  IMHI 

lsr,7 r.MMHI,  IHMI 


Total  to  lS(;s   ff^J,  HMi.ouil 

I':u-ilir  ( '"a^T  1  »iri"i"r«ii  V, 

\\*  p'lii^  n|i<iii  :li«-  Miriiiii  |»*i«^«iiirc'''  '»t  llif  I'liiJi-ii  st'ili-'*.  I-«i7.  y.  '.\'2'.K 
■ '•  MiiHM.iI    L'l  H.  u.rij.  Ml    tin-  'liiii!ii\  of'  Moiiijiiia."  ni  tin*  \<iliniii-  u!'  l2r|Hir:'>  »«n  tlu 
Mimrai  l%V!»i>iirtf<.  of  iln-  l'iiiti«il  SlJitis,  I*»W,  |i.  :JS. 


I  jiortion  of  liulUuii  from  Moiitunu  Hints  iU  way  to  the  Sasfl 
^nviiH'j)  niiiit,  4^109,843  ba^'iDg  beeu  depositwl  tbere  during  1807. 
Tlie  Rui'veywr  general  of  Motttaua  oHtimates  the  yield  for  1807  atl 
i■*o,WO,^M(^. 

BRITISU  COLUMBIA. 

The    pi>ld  ])rodueiug  belt  of  On'goii,  Idnbu,  Montana,  »nd   Wash-  ^ 
tngtOQ,  is  prolongeil  nortliwani   into   Britiwh  Columbia,  and  est^-nds 
througliout  it«  length,  following  the  slopeM  of  tlifi  R<M!ky  inountain  chain. 
Gold  was  flrHt  di8eo\'ered  iu  1858,  upon  Fra-ser  river,  above  ITew  West- 
miit8t4.'r,  iuid  was  traeeil  by  the  miners  to  the  Quesnelle  river,  300  miles 
abi)ve.  wht're  gold  is  fonnd  uiKtn  both  the  south  and  the  north  forks,  and 
Iwyond,  in  the  region  known  as  t'arilKK),    From  Cariboo  the  miners  pen- 
etrated some  i50  inileH  fiu'ther  north  and  dis<uvered  gold  pincers  upon 
Penc^  river,  which  flows  eastward  throngh  the  llofky  moimtain  chain 
and  empties  into  the  Mackenzie  river  through  the  Great  Slave  lake. 
Th*  plartrs  of  the  Stickeen  are  still  fiirther  north,  and  were  discovered  j 
b  IWI.     This  river  empties  into  the  Pacific  south  of  Sitka,  near  latitude  4 
iA  and  is  navigable  for  small  light-draught  steamboats  four  montJus  I 
in  a  year,  for  about  150  mites  frcnn  its  mouth,    Gold  in  found  in  ttie  ban  | 
and  high  banks  of  the  river  above  that  point,  but  no  very  large  ([niiB- 1 
tilrr  has  tieen  obtained.    These  placers  are  abwit  800  mites  troni  Victoria,  J 
awl  ill  cummun  with  the  Pea<!e  river.  Cariboo,  and  other  remote  locali- 1 
ifc^,  are  diflictUt  of  access,  and  can  only  be  worked  for  a  few  months  in  1 
the  jear,  owing  to  the  extreme  severity  of  the  winters.    The  channels  J 
of  tlie  Ati-eains  are  also  very  deep,  so  that  it  is  almost  impossible  to  reaoli  1 
Itie  betl-mck  by  ordinary  mining. 

Tln'  aggregate  j-ietd  of  gold  at  Caribou  during  the  summer  of  1861,  of  I 
thrwi  of  the  principiil  creetts— Antler,  Williams,  and  Lowhee — mined  by  T 
rmm  m  to  100  nxn,  was  a  little  less  than  $1,0U0,0<KI. 

Of  all  these  pla<er8  those  in  the  valley  of  Fraser's  river  are  the  moat  J 
isiportant  and  jiroductive.  Considerable  gold  is  also  taken  from  the  j 
Kofitenay  mtnee,  near  the  soutbern  tine,  and  ar^oining  Washington  Ter-  j 
rilwry. 

Ttie  shipments  of  gold  fi'om  Victoria  to  San  Francisco,  from  185StO  I 
MB7,  iueliiMve.  were  as  follows : 


1RG4  -  - »2, 784, 229  ^ 

1C85 - -       2,067,061 

ia«e 1,025,311 

1867 1,100,588 


laSS $337,705 

«S9 1,1*11,304 

I     Ifm l,652,0ai 

mi 1, 942, 020 

Mte 2, 167, 183 

IMS 2,y3.1  172  i  ■^'"*'" «17,824,400 

Tlir  shipuieiif^  from  July  1,  180"),  to  June  30,  1800,  by  the  Bank  of  I 
British  1'idutnbia  and  the  Bank  of  British  North  jVmeriea,  were  $2,054,205,  I 
Iu  n'liivli  shoulfl  be  adtled  the  product  of  the  Kootenay  region  and  the  J 
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bullion  taken  away  by  private  bands.  Tliis  woxM  probably  extend  the 
amount  to  nearly  3?;J,r)(M>,(KK).^  The  imKhu't  for  1807  was  pnibably  not 
over  *li,m>0,(KM). 

NEVADA. 

Nevada,  although  pre-iMninently  a  silver  pniduein^  State,  baa  many 
districts  eontaininjj:  ]>roniisin^  anrit'iMous  veins,  and  alNMit  one-thinl 
in  value  of  the  ])i*oduetion  of  the  (•onistoek  vein  is  in  ^old.  Plaeer 
deposits  weiv  formerly  worked  in  Gold  eafaui  and  Ameriean  nivine,  and 
are  fouml  in  many  of  the  snndl  ravines  west  of  Washoe  valley,  but  the 
anuMint  of  ^ohl  produced  fi*om  these  sources  is  comparatively  insi^iiti- 
cant.  Quai-tz  veins  beariuj^:  free  ^old  are  found  in  the  Star  niouutaiu 
ran^e,  Humboldt,  and  in  the  lirst  ran^e  east  of  it,  in  the  re^rion  of  Duii- 
j;h*n.  They  are  found  also  in  the  iv|j:ion  of  Hast  Walker  river.  The 
bullion  pnuluced  at  the  mines  near  Aurora,  Esmeralda  county,  is  rich  in 
^old,  and  at  Bodie  Bluff,  in  the  vicinity,  but  within  the  limits  of  the 
State  of  CaliffU'iiia,  there  ait*  many  ;>:oldd)earin^  veins  and  placer  de|Misit8, 
which  were  formerly  worked  with  considerable  su<*cess.  Still  further 
south  and  east  there  is  a  ^4)Id-lK*arin^  i*c;;ion  of  veins  and  ]>hu'ers  in  tlie 
AVhite  mountain  ran<;e,  jKirtly  in  California,  which  as  yet  has  been  but 
little  ex])lon»d. 

In  the  Kcd  Mountain  or  Silver  lN»ak  district,  wi»st  and  stuith  of  the 
White  mountains,  km^wn  tor  the  hir^c  deposits  of  rich  silver  ores,  there 
an*  also  some  enormous  veins  of  quartz,  bearing  free  pild,  which  is 
abiuidantly  disseminated  in  small  bri11i:int  )»oiiits,  and  ;;iv(*s  pnuniseof 
lar;rc  and  protitable  returns  when  tlie  veins  are  |»ropi'rly  workeil.  A  mill 
(»f  10  stamps  has  )>een  erected  near  tli<'  vein,  but  no  details  of  pnulue- 
tion  have  been  j^fiven. 

At  Kpin  canon,  or  (if»ld  canon  district,  KS."*  miles  east  of  Austin,  aurif- 
erous quart/  veins  are  found,  and  a  small  mill  was  ere<'ted  in  1S(»4  which 
had  ^rcat  success,  and  a  larger  mill  is  to  be  constructed. 

(iold  is  also  rep4irted  ti»  exist  in  some  of  t lie  \t'ins  in  the  S;inta  Fe  ilis- 
trict,  IS  miles  from  Austin;  in  tlie  coppiT  ores  of  Kaveiiswood  district; 
and  abumlantlv  in  \eiiis  in  the  N<'W  Tasstli^trit't.  about  li.'*  mili*s  west  ot 
Austin. 

Some  \ery  c»»arse  p»ld  oeeurs  in  \eins.  with  rich  aij;entil'en>us  cop|NT 
;;latiet>,  in  Palidet  district,  in  the  i'e;.Mon  4if  the  White  mountains. — (S{H*ci- 
mi'n  No.  r»:>  of  the  California  <'oIlection.) 

In  n«'S(>rt  district,  aloiiir  and  near  the  route  fi'(»in  tin*  Truckee  river  to 
the  llunibolilt.  there  aic  somt-  pntniisin;:  pihl  bearing  veins,  which  havir 
har<ll,\  been  opened  owin;^  to  the  seareitv  nl'  water  and  <listan«*e  fmni 
sujiplies.     The>e  \eins  are  abtint  7tl  miles  «'a>t  of  \'ir;iinia  ('it v. 

Tile  ;{:old  )»r<Mluet  ol'  NeNada  tor  l^tlT.  iiieludiiii:  thepild  in  the  bidli«>n 
from  the  t'ouiNtoek  lode.  nia\  be  estimated  at  m(>.<MNMHM>. 

'  l*;i«itii"  (.'ii;isi  ]{ii>iiic.sH  Diii'iturv  p.  !.'»". 
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ARIZONA. 

Gt>ld  localities  apjiear  to  be  veiy  geuerally  diBtributed  over  the  Terrl-  I 
toryof  Arizona,  but  Indian  difficulties  bave  greatly  letiirdeilexplomtiottft  1 
and  the  development  of  even  the  be^t  known  dintrietfi.  Tlie  prineipal  i 
gotd-iuimag  ceutixy*  are  Wickeuberg,  Prescott,  La  Paz,  Fort  Mohave,  I 
and  Gila  City,  upon  the  Gila  river. 

In  tJie  vicinity  of  the  last-named  place,  and  along  the  Coloratlo  i 
Ihere  are  placer  deposits  uf  gold,  which  have  been  prospected  and  ar»  \ 
knuwn  to  Ite  rich,  but  have  never  lieen  profitably  worked  on  account  of  i 
the  abBeace  of  water.  Placers  have  also  been  worked  u]>uu  Weavei 
and  Lfux  creeks,  in  the  interior. 

The  principal  vein-uiiiiiiig  region  is  within  a  ciifuit  of  30  nules  of  Pres-  I 
wtt,  the  capita].    The  veins  are  most  niimei'oiis  upon  Lynx  creek,  east  j 
of  I'reitcott,  and  among  them  may  be  named  the  Accidental,  with  (k  1 
'J-Htainp  mill ;  the  Eureka,  the  Eugenie,  and  Big  Bug,  the  Tieonderoga,  f 
and  the  Green  Tree,  the  iinn-  last  Upon  what  is  known  as  Big  Bug  creek.  J 
Vulture  mine. — Tlie  Vulture  lode,  15  mites  east  of  Wic  ken  berg,  is  uoW  ] 
ibe  principid  miueof  thcTi  rritoiy,  luid  is  energctic^ly  worked  by  a  New  ] 
Ynrk  company.    It  was  dlMcovered  in  ISGS  by  nenry  Wiekeuberg,  who  I 
w«  cmibled  to  open  and  prosiie^^t  the  lode  by  the  proceeds  of  the  rich  1 
ivck  taken  out  of  it  and  worked  in  amistras.    The  selecte^l  i'o<^^k  thus  ' 
inat«d  is  said  to  liave  averaged  ftlOO  a  ton  lor  two  years.    The  company 
which  now  owns  the  property  has  ei-eeted  a  20-8tamp  steam  mill,  at  a 
HMtuf  $75,000,  and  exjwuded  $25,000  more  in  permanent  improvements. 
Therein  is  about  19  feet  wide,  and  rises  in  a  bold  outcrop  which  gives  a 
large  amount  of  surface  ore,  which  is  not  yet  half  exhausted.    A  shaft  | 
ins  l>een  .iimk  to  a  depth  of  130  feet.    The  ore  i»  a  porous  wliite  (luartz, 
with  free  gold  in  the  ejivitien,    Bome  galena  is  alao  found,  and  the  indi- 
latiopii*  are  that  in  depth  this  galena  will  be  mucli  more  abundant,  and 
»U1  perhaps  enclose  the  gold,  so  as  to  render  smelting  necessary  aiter 
wHH^iiti-ation. 

Tbe  mill  has  a  capacity  of  35  tons  a  day,  and  works  about  200  tons  a  | 
»»k.    Tlie  priMluetion  is  nearly  «1,000  per  day,  or  828,000  to  i.-JOiOOO 
fivmonth,  or  over  $300,000  a  year.     The  cost  of  labor  and  supplies  is 
VHry  great,  partly  on  account  of  the  Indian  difHcuIties  and  the  great  i 
distance  trom  centres  of  supply.    Tliis  mine  was  represented  in  the  ■ 
H    BxpCMiition  by  si>ecimen  So.  213  of  the  California  collection. 

nicR'  are  many  veins  in  the  region  of  La  Piiz  upon  the  Colorado,  and  I 
I    iUffle  iMsar  Williams's  Fork,  and  the  cop[>er  ores  of  both  places  contain 
gold  HA  well  as  silver. 
Tlie  Indlion  yieJd  of  Arizona  for  1807  is  estiwuited  at  $500,000. 

XEW  MEXICO. 

The  gold  field  of  New  Mexico  has  been  known  and  worked  since  1828. 
The  iwrtion  so  known  is  eonfiiie<l  to  the  Placer  or  Gold  mountains,  about  ] 
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20  miles  fnmi  Santa  Fe,  towsinls  AlbiKinorque.  The  yiolcl  of  gold  bas 
been  clii<»Hy  froiii  i)hici»rs,  aiul  was  ostininteil  by  Wislizonus,  in  1847,  to 
vary  from  h;M),(MM)  to  i?2r>0,(MM)  a  year,  but  it  sckhi  after  diminishocl  until 
it  IwM'ame  e<»miiaratively  insijjfuiilcant.  Thew  plaeers  are  true  hill  dejios- 
its,  affording  e(»ars<»  jjold  liki»  that  from  the  hijrh  i)laeers  of  California. 
()win»:  to  the  abs<»nee  of  ruiiuiu^  streams  then*  has  been  no  o]iiM>rtumty 
to  wash  these  deposits  on  a  lar«r(*  scale.  The  ^old  whieli  has  lK*en  taken 
out  was  either  olitained  by  **dry  washinj^,''  or  the  earth  was  eaiteil  two 
miles  to  water  to  be  wa.slnMl. 

Quartz  veins  are  also  Ibund  in  the  vieinity,  and  scmie  shafts  u]iouthem 
are  very  ancient  and  the  jjalleries  ext<»nsive.  The  principal  veins  are 
the  Ortiz  and  the  l>i(;;;s.  (lold  also  occurs  in  beds  of  quartzose  saud- 
stone,  probably  of  the  a;^e  of  the  Carboniferous,  and  haslMH*n  worked  to 
some  ext<»nt  in  a  mill  erected  by  a  IMiiladelphia  company  in  ISTiT.* 

Govern<»r  Arny,  in  his  messa;;:e  to  the  l(»;xislature  (»f  the  Territory,  in 
December,  1S(J(;,  mentions  the  discovery  of  hnles  of  pild-bearin^  (piartz 
at  IMmis  Alt«»s,  and  at  San  Jose,  in  tlu»  Sierra  ^ladre,  and  near  Fori 
Davis,  in  Ti»xas.  He  also  reports  the  existence  of  placers  on  the  Suu 
Francisco  and  Mimbres  rivers.^ 

The  jLTold  ]n'(>duction  of  New  .Mexico  for  1S(J7  is  estinmtcd  by  ConuuLs- 
sioiM'r  Ibownc  at  ><r»00.000,  but  it  pnjbably  does  nut  exceed  J?:U)0,(HMI. 

COLORADO. 

Till*  ^^nld  rc;iii»ii  of  C<»lorjHlo  was  rt'pics«'ntc<l  in  tin*  Fxposititui  by  a 
lar;^c  cnlli'ctitHi  oftiicorcs  fn»in  the  \  aiions  districts.  arran;;<ul  undtiTlif 
dirc<*tii»ii  of  Mr.  J.  I*.  W'liitiicv,  \\w  cnnnnissioni'r  from  tiic  Tcriilniv. 
Tliis  collcrtitHi  lillcil  tw(»  lar;;c  <'jiscs,  ami  was  ac<'ompanii'<l  by  a  si'n»'S 
of  maps  tii  tlic  disti'ii't  :nhl  of  ]»hott)iL>i'apIis  of  some  of  tin*  principal 
<'laims  and  ininin;^'  towns.  Mr.  W'hitiicx  also  published  a  pampldct  in 
l'ji;iliNli  and  I'rciicli.  dcscripti\r  ot"  tlir  T<'rritor\  ami  its  resouri»'>,  with 
a  list  of  till'  principal  distiii'ts  and  rlainis.'  A  ;;old  medal  was  awardi*«l 
bv  the  jnr\  lor  this  representation. 

<Iold  wasilisen\ere«l  upon  the  banks  of  the  river  I'latte,  near  ihepri'v 
cut  eit  V  oi' Denxer,  l»\  some  emi«irants,  in  Is'iS.  At  that  time  tlierewciv 
\i*r,\  lew  white  resii|i>nts  in  thi'  Ti'rritorx.  which  now  has  a  population  nf 
:»«IJMM».  eseln^ixe  ol'  Mexieaiis  and  hnliaus.  Denxer,  the  eapital,  hasa 
population  of  7,000  to  s.ooo,  ami  is  >iinated  upon  the  Platte,  ll' milo 
from  the  toot  of  thi*  mountains. 

Till'  eoiintie.N  of  l>o\\I(ler,  (iilpin.  Clear  <'reek.  .b'tVei'son.  and  Sumniit. 
eont:iiii  the  )M'ineipal  ;:n|i]  localities.     It  iNMippn.sed.  Iiowexer.  that  otIiiT 

-  r><i  tiiidiiM  •l.-iiii  li\  ill'-  wiifi  r  ii|H>ii  tliroi*  |i!ai'«  i<  mill  ilii-  iiiiiii-isil  n'M>iiin-<,  o|  Niw  M'l* 
ii  II.  -ii-  I'li.r.  iMi-t    S'M-.  Nat.  ir>..  Mil.  \ii,  |i.  JUl. 

I    '■  ■!  Ml  ilii"  u-;iiir:  ni  ,1.  \V.  T.ix.nr.  p.  ;'■.'.'•. 

("•■u'IMmii  ill  till'  liiifi'il  iS|.j!i"  of  Aiihiirii.  Si-IumIiiIi-  ii(  «>r«>.<«  oiiiinilintcil  l._v  ••nivi-y 
|ii-i-"!'-  !••  ilu  I'.ii."*  l'ni\it'«al  r.\j»M««ir"."li  <>:  l***!?,  \V;lli  •»uiin-  |iit'i'riiialii>ii  iil'init  llv  II- .!.••« 
III!'!  it-  K'l^i Hill-,     r.v  .1.  1*.  Whi'tii-v,  i«t  lii>*>lon,  MasM.,  (.'t»iiiiiii«".ioiuT  from  \\\v  'V'-rii't*:} 

l.lili'likll,     |**li7. 
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lS  of  the  TerritflTy  contain  gold-bearing  veins,  bnt.  no  systematic 
erploratioufi  have  been  made.    The  ])riucipal  mining  ba«  been  in  the  | 
coantics  of  Gilpin  and  Clear  Creek. 

Acvvrdiiig  to  Mr.  J.  P.  Whitney,  from  whose  pamphlet  most  of  tJiis  I 
iuformatiou  is  obtained,  the  gitid  reiiiH  traverse  granite,  und  vary  in 
Kridth  from  a  swireely  percejitible  sti-eflk  to  40  and  even  50  ftwt,  but  sel- 
dom average  ovtr  four  or  five  feet. 

The  belts  of  ct>nntry  containing  gold  voiiis  api»ear  to  liave  a  uniform 
nnrthejiAt  and  noathwcrit  course.    In  some  districts  the  number  of  veins 
bt  very  greivt,  and  they  succeed  each  other  with  great  regularity.    In 
\ibu»a  they  are  so  much  bnikeu  and  decomposed  at  the  outcrops  that  the  < 
ground  can  be  sluiced  nith  profit. 

The  orefl,  as  shown  in  the  Exiwsition,  are  entirely  different  in  appear- 
and and  composition  from  the  ores  of  California.  They  are  maiidy  com- 
posed of  siilphnret  of^  iiim  and  co|)pei",  and  (juartz  is  hardly  visible, 
"nie  collectiou  thus  exhibited  a  brilliunt  metallic  apjiearanc^,  which  was 
inxtroiig  contrast  with  the  white  unriferoiis  quiirtz  ores  of  California  ' 
wid  other  regions.  Gold  is  rarely  visible  to  the  uake<leye  in  these  speci- 
mi-nB,  and  can  only  be  found  by  crashing  and  washing  or  by  assay. 

The  presence  of  tlie  veins  is  indicated  on  the  surface  by  a  light  spongy 
quartz,  diwoloi-ed  by  the  oxidation  of  the  snlphurets,  which  niso  stain 
thft  soil  by  the  deposition  of  oxide  of  ii-on.  It  is  in  these  decomirosetl, 
nwtwi  portions  of  the  veins,  between  the  surface  and  the  water  line,  that 
tJte  gold  is  fr»e  and  in  a  eonditiou  to  he  separated  from  the  ore  by 
UKhanical  means.  In  the  unde^omposed  or  pyritoua  ore,  which  is  found 
bdow  the  water  in  the  veins,  the  cose  is  quite  ditfenrnt,  the  gold  being 
80  tncaiied  by  the  heavy  pyrites  that  it  cannot  be  wholly  separated  and 
Uialgani^ited  by  stamping  and  washing  iu  the  usnal  manner,  and  it 
hecomps  Tiecessarj'  to  resort  to  chemical  means- 
It  in  nevertheless  the  case  that  many  mills  are  ran  upon  this  raw  ore, 
Mil  with  fair  returns,  although  probably  a  large  part  of  the  gold  is  lost. 
There  are  a  few  isolated  instances  where  large  profits  have  Ix-en  made, 
hut  hi  such  cases  the  ores  <lonbtleas  were  extremely  rich.  It  is  stated 
(hat  dnnng  the  present  year  (18B7)  the  stamp  mills  have  given  an  aver- 
ag*  of  424  per  ton,  but  they  have  been  supplied  with  the  best  ores. 

Knasling  in  varions  ways  has  bet-n  tried  with  indifferent  success,  thus 
rtjieatiuK  the  dear-bought  experience  of  early  quartz  mining  in  t!alifor- 
Bit  and  the  southern  States,  where  it  was  early  shown  that  roasting 
(werally  leaves  the  gold  so  coated  or  entlbned  that  it  will  not  n^adiiy 
UBolgaiuatc.  The  best  pi'actical  resnlts  in  Colorado  have  been  obtained 
liyiiraelHng  the  ores  so  as  to  produce  a  mutt  which  holds  all  the  gold, 
BiFcr,  and  copi>er,  and  is  rich  enough  to  bear  transjiortation  to  Swansea^ 
bWttlejt,  for  the  se]iBration  of  these  metals.  The  presence  of  copper 
>ill[Aiin>ts  in  most  of  the  ores  renders  this  pi'ocess  more  satisfiictory  and 
pniHtithic,  because  the  copi)er  is  utilized  iu  the  jtrocess  at  Swansea,  and  I 
jay-i  wholly  or  iu  part  for  the  transiwrtation.    Some  of  the  veins  have  I 
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:i  i)n»iMm<li»rsnM*e  of  8u1])lnin*t  of  copper,  ami  tli<»  assorted  on*s,  in  some 
instances,  ^ive  I'roni  1*0  to  'M)  [mt  cent,  of  cop]>er  to  the  ton.  and  fri>in 
$50  to  J?.*>00  in  iio\i\.  Ores  whi<*h  were  sent,  in  180f5,  to  8wans<*a,  yielded 
between  $200  an<l  $300  per  ton,  which,  bv  the  simi)le  stani]>in^  and  pan 
process,  did  n<)t  pay  over  $10  or  $15  per  ton.  It  is  siijd  that  few  of  the 
veins  contain  lc\ss  than  from  three  to  live  ])er  cent,  of  copjHT,  and  that 
this  ore  is  nsually  the  richest  in  ji^old. 

Ivxtt'nsive  smelting  works  have  been  erectinjr  in  (.\»h>nido  the  past 
snnuner  for  the*  ])rodnction  of  matt  upon  a  lar«re  S4*ahs  whi(*1i  is  to  1n'  sent 
to  Swansea  for  the  extraction  ()f  the  nu»tals.  Tlie  <*ontents  of  the  first 
nnitt  obtained  this  y<'ar  by  the  Swans<»a  pnK*<»ss  was  as  follows  iM«r  Um 
of  matt:  Copper,  .'57  pc»r  ccMit.;  inM^  27  ounces;  silver,  54  ounces.  Tlie 
wcu'ks  when*  this  matt  was  produced  have  a  cajKicity  of  seven  tons  a  day 
only,  and  tlu\v  are  to  be  mucli  enhir^cd. 

In  tlie  review  of  <'oh»radi>  minin;;  jirocesses  and  results,  pn*S4'ntefl  at 
the  Exposition,  it  is  stated  timt  in  the  counties  of  Gilpin,  Clear  Treek. 
and  Houhler,  but  cliietly  in  tin*  two  counti(*s  tirst  named,  theiv  are  91 
stamp  mills,  containinj^  1,(»0S  stamps,  varyinj^  in  wei«^ht  fnun  25t>t4»!W> 
pounds  each.  Tlicre  are,  in  addition,  41  otluT  mills  desi^^ned  for  lUAix 
&  Keith's,  Crosby  &  Tliompson's,  liertola's,  l)o<l^e's,  Mas<ars.  and  pro- 
cesses <it])er  tlian  mechanical;  also  smelting  works  at  Hlack  Hawk. 
Most  of  tlic  mills  an*  built  of  wood,  and  cost  fr<»m  $:UNH»  to  $1(NMMNI 
ea<'h.     Most  o\'  them  arc  driven  by  steam,  sonu*  by  wat<'r  p(»w<»r. 

Tin*  dccprst  siiaft  in  lS«*i«»  was  upon  the  I»urr(»u;rlis  lode,  in  Nevada 
district,  tiilpin  county,  wliicii  had  attained  a  <lepth  of  525  t'eet,  and 
proved  the  e\ist«'nce  of  tine  ore  at  that  depth.  Shafts  have  also  U*eii 
sunk  upon  the  <iold  Diit.  !»obtail,  and  the  Cire«;ory  loth's  to  a  depth  of 
betw<*en  .'»00  and  400  feet,  with  satisfa«*tory  results. 

It  is  impossibh*  to  obtain  accurate  statistics  of  the  ammnit  of  pild 
shippe<l  Horn  <'i»lonHl(»  since  the  discovery.  Mr.  .1.  P.  Whitiie\  estinnites 
it  as  not  h'ss  than  $:>(MMNMHM),  and  the  production  for  the  past  year 
(lS«i7)  at  $5,000,000.  Tin*  otlicial  retnrns,  how«*vi*r,  do  not  slmw  sf>  hijrh 
a  yi«'lil.  an<l  it  is  siate<l  at  $2,500,000.  The  i»rodmtion  fn»m  ^ulch  dij:- 
;xin*;s  has  been  lar;L::«',  espe<'ially  on  the  w«'st«'ru  siile  of  the  nuuintaiiiN 

TIm'  (M-eunenci' of  washed  jLTold  in  e\tn*mel\  thin  scales  has  bei*n  cittnl 
\\\  tin*  writer  as  low  <lo\\n  on  the  «^reat  ])lains  as  the  old  cn»ssin;;  of  the 
Arkansas  rixiM".  near  Fort  Atkinson.  A  sample  of  placer  ^tdd  fnmi  tlii^ 
riv<'r,  taki'U  out  hi;,du'r  up,  yiehh'd  .071  by  assay  at  the  Uahlonepi 
bran<h  mint,  in  ls."iS,  and  was  worth  about  $20  an  <»unce,  ni*arly  tlif 
same  as  the  jLTold  from  th<M>I<l  and  n<'W  plac(*r  in  New  Me\i<*o. ' 

DAKOTA. 

Acconnts  ha\e  reiM'iitlN  been  ri*ceiv<Ml  of  an  <'\tensivi»  n»^ion  <if  tf<»M 
v«'in<  and  phici*rs  in  tin*  rej^ion  t»f  the  Sweetwater  river,  near  flu*  Si»ntli 

'  Mnicrui    li'f-iiUMT.H   ut"  N»'w  Mi'\i«'o,  W.  V.  Hliikc,   I'um-.   }\o>t.  Sor.  XhI.   H>l..  %;«. 
|».  lit,  .Iul\,  I -.v.'. 


Large  iiimibera  of  minors  aud  pi-ospectors  were  rejwrtpd  to  Ite 

fliMiking  tbere  fmm  Iditho,  Moiitana,  Nevatla,  and  CaJitbriiia.  The 
Swe«twatcr  niinuig  region  is  divided  into  live  mining  diKtricts:  Sho- 
shone, California,  Mill,  Pacific,  and  Kt;ntu(;ky  Home.  The  Atlantic 
lixlge  in  Oalifornia  district  is  more  thoroughly  prospected  than  any  other. 
A  shaft  70  fei^t  deop  has  heen  »uuk  on  the  yeiu,  and  at  that  point  it  is 
said  t4i  bo  lit!  feet  wide.  Good  placers  are  reported  and  sluices  Iiave  been 
laid  in  Atlantic  Gulcb.  Timber  and  water  are  abundant.  Rich  placers 
are  reiKfrtetl  on  the  head-waters  of  Wind  river  and  in  the  Big  Horn 
mountains. 

APPALACHL^Jf  GOLD  FIELD. 

In  the  year  1799  Conrad  Eeed,  a  boy  V2  years  of  age,  picked  up  a  i)iec« 
of  gold  in  the  bed  of  a  small  stream  on  hia  father's  farm  in  Cabarras 
county,  North  Carolina.  It  was  not  recognized  an  gold,  and  was  kept 
fw  several  years  ui  the  honse  to  hold  the  door  open,  and  was  finally  sold 
to  a  HJlversmitb  for  $.'i  50,  This  mass  was  about  aa  large  as  a  small 
nuoothiug  iron,  and  several  other  masses  of  large  size  were  al'terwards 
found  in  the  same  stream,  the  largest  of  all  being  the  28  pound  lump, 
W)  often  mentioned.  There  was  no  excitement  in  regai'd  t«  goW  until 
1829,  when  pla«ers  were  opened  in  Burke  and  McDowell  counties,  in  the 
Kune  Slate,  and  from  these  mines  the  gold  was  traced  southward  into 
Oeorjpa,  where  it  waa  lirat  discovered  on  Duke's  creek,  in  Habersham, 
now  yfhiU'  county,  in  part.  This  diswjvery  was  made  by  a  negro  named 
Charles,  when  on  his  way  from  North  Carolina  to  one  of  the  towns  in 
Owirgia.  Fromthisdiscovery  the  metal  was  traenlintoLumpkin  county, 
aid  tlii^nce  across  Georgia  into  Alabama.  A  great  rush  for  the  newly 
ilLtcovired  gold  mines  sncceeded,  and  a  large  amount  of  gold  was  taken 
cot  of  the  beds  of  the  streams  and  from  the  hill-dei>osits  of  gravel.  Tliis 
fiQld  belt  is  a  mountainous  region ;  the  deposits  are  very  much  like  those 
of  Cutifornia,  and  many  of  them  were  astonishingly  rich.  The  gold 
d«(»8ils  were  also  traced  uorthwanl  into  Virginia,  and  many  valuable 
ouam  have  been  o])eued  and  worked  there. 

This  gold  Seld,  which  stietchea  southwesterly  from  Virginia  through 
Sntii  Carolina,  South  Carolina,  and  Georgia,  is  not  an  luibroken  or  con- 
fiDDCMii  zone  of  occurrence  of  the  precious  metals,  but  is  coni])osed  of 
May  subordinate  belts,  occurring  at  intervals,  and  generally  parallel 
«uch  other,  though  often  many  miles  distant.  In  North  Carolina 
two  principal  belts,  one  of  whi(!h  extends  iU^ro^s  the  State 
rh  Mecklenburg,  Cabams,  Rowan,  Dandson,  and  Guilford  counties, 
re  other  extends  through  Rutherford,  Burke,  and  McDowell  coun- 
il  is  from  10  to  20  miles  distant  from  the  base  of  the  principal 
of  the  Blue  Uidge.  This  last  is  the  most  western  of  the  two  belts, 
is  much  more  elevated  than  the  first,  and  has  more  extensive  and 
pltKvr  deposits.  This  is  the  belt  of  gold  deposits  which  was  traced 
hito  northern  Georgia,  and  forms  the  gold  region  of  the  \iciuity  of 
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Diililonega,  and  tbis  ropoii,  as  in  North  Carolina,  is  sc^parated  from 
auotlHT  go1d-produ(*inj;  zone  by  an  intonnediati*/  barren  repon. 

Quai*tz  vein8  are  found  in  both  of  theses  principal  anrife.rou8  zones,  and 
tli(\v  €^l()8ely  resc^nible  the  cpiartz  veins  of  California  in  apjiearance  and 
in  their  contents.  Gold  is  fcamd  either  tix*e,  in  cimrsc*  gniins,  or  in  fine 
])artic'1es,  dissi'niinated  in  sulpbnret  of  iixni  or  cop]ier.  Some  of  the 
veins  which  yielded  ^obl  fi'ct^ly  at  the  ontcniiis,  where  the  p>Titon8  ore 
bail  decomposed,  have  Ihm^ii  wcn-ked  for  coi>iM»r  oxi»  in  depth.  One  of  the 
vein  mines  in  North  (3arolina,  tlu^  (ioUl  Hill  ptmp,  is  siiid  t4>  haveyieldeii 
over  J!52,000,(HH). 

The  dei>osit8  of  gold  from  the  Ap]>alachian  mines  at  the  mint  and  \t» 
brances,  between  1S04  and  July,  lS(j7,  are  i\»poitcd  as  follows:* 

This  is  believed  not  to  n»present  the  entire  production,  for  a  V€*ry  large 
amount  was  undoubtedly  us<»<l  in  manufactures  anil  did  n<it  reach  the 
mints  for  coinage. 

Virginia 81,  r»SO,  :]SS  72      Ahilnnmi 202, 172  13 

North  Cjirolina 9,  :U4,  \rX\  2!)  ;  T(Miness4'e SI,  4(Hi  75 

South  (^irolina ....     1 ,  lir^h  ^M  52  . 

Georgia 7,  (MM),  m  70  '  giJ,»H>4,,l.i  u 

As  the  best  i>lacers  weix*  wtuked  <ait  the  producticui  rapidly  diminished, 
and  when  the  great  disroveries  in  California  were  made  known  the  phurer 
deposits  and  many  of  tin*  vimus  were  abandoned  for  the  new  Kl  Dorado. 
The  most  skilfni  of  tlie  miners  in  California  at  an  early  date  wtMv  thiK<e 
who  liad  already  lniilsi>ni<'  practical  expf'rience  of  mining  in  thes^iuthem 
States.  The  foUowing  tabh\  showing  th<*  amount  of  gohl  fr<ini  Ctnirgia 
(h*posite<l  at  tlie  IMiiia<h']phia  mint  and  I  )ah]onega  branch  mint  up  to  the 
chise  of  tile  ycnv  ls.V»,  will  show  the  rapid  dt'erease  in  the  produ(*tion: 

1S2S  ti)  is;i7 J?l.  7(Jo,  (MM»      lS."i2 3ft!HN.'42 

1s:js  to  ISI7 o. .'lit.  twjo     1S.VJ ris,s9ii 

ISIS L».Vt.  7  Hi       1S5I ."V4,  .V^< 

isto !»;;(;, :\\\i  .  is.m r»s, 41!» 

isr»t» 201».  .■is7 


is.-,i  ir>7. 2i:J 


*ti,  *;u,!«iw 


The  ipiality  of  the  gold  from  the  ditl'crent  placers  and  veins  along  tlir 
gold  field  vari(*s  eonsidi*rabl\.  as  it  does  in  California  and  <ither  gold 
lii'hN.  The  avi'rage  ipiality  of  (iiMirgia  gohl  is,  howev<»r,  rather  aU»\e 
that  of  California,  as  is  shown  by  the  tolh»wing  averages  of  a  great 
number  of  assays  <»f  the  bullion  from  tin*  principal  stivam  <lcposits  and 
vein  mines  of  (ieorgia: 

Anraria,  Ijimpkin  count \,  vi'in  and  plaei'is ,\M 

Dahloiie;::!,  Lumpkin  eoiintv,  vein IL*"* 

Lew  is  miiir,  Lumpkin  count  v,  \  em s«W 

Callionn  \fiii,  Lninpkin  count V.  \eiii tMW 

'  licpurt  it(  tli.'  Su|icriutciiiUi;t  nt'  tin*  I'liiifi)  Staten  Mint. 
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Y  York  %'eiii,  Luinpkiii  county,  vein 'JOO 

1  deposit,  Lumpkin  couufy,  plaoer HHU 

L(tad  depoiMt,  Lumpkiii  county,  placer 830 

Asbiiry  aad  Craigs,  Lumpkin  county,  placer,  (near  Loud  Detmsit).     .819 

Fiiecu  mine.  Clierokee  tiomity,  vein 950 

Bell  nilne>H,  Cherokee  county,  vein .975 

Sitricklaii,  Clierokee  county,  vein -.950 

Elrod,  Hal!  county,  vein 906 

If  vre  leave  ont  the  assays  of  gold  from  the  Ijond  deposit,  which  is 
peculiar  for  its  amount  of  silver,  the  average  of  all  becomes  928  tliou- 
snodthH.  Oalifoniia  gold  is  usually  estimated  at  875  to  'MO  thom^aiuUbiK 
ftue. 

Ill  tlip  State  of  Xew  Hampshire  gold  has  been  found  in  alluvial  depoB- 
iu  of  Uiuit4;il  extent  on  the  flank  of  tho  Orecn  mouutainn,  and  some  of 
the  placers  have  been  worked  with  fair  success  by  individuals,  but  the 
total  ]>n>ductiou  is  iDsiguiticaiit  c<.>mpared  with  other  regions.  Within 
the  past  three  or  fctiir  years  some  attention  has  been  given  to  veins  of 
goliI-lHNiring  qnartz  in  that  section.  Xeiflier  these  mines  nor  those  of 
till!  *)iithcrii  Slates  were,  rejiresented  iu  the  Kxhibition. 

CANADA. 

The  (leologital  Comrais»ion  of  Cansida  exhibitefl  gold  from  the  alluvial 
deposits  of  the  valley  of  the  Chandi^re  river. 

Thiit  gold  appeal's  to  be  derived  from  the  degradation  of  the  meta- 
morphic  rocks  of  the  Upper  Situriini  and  the  Devonian  periods.  These 
nek»  are  found  to  be  triiversed  by  numerous  veins  which  carrj*  sul- 
pttTiTctA  of  iron,  zinc,  (topper  and  molybdenum,  and  argentiferous  galena 
with  native  gohl.  The  alluvial  dejiosits  derived  from  the  abrasion  of 
Qunv  veins  and  the  enclosing  rocks  cover  a  great  extent  of  (ioiintry  to 
the  Montlieaat  of  the  Notre  Dame  mountains,  and  are  found  to  lie  aurif- 
Woiw.  This  placer  or  alhivial  gold  is  sometimes  acc*impimied  by  a  little 
[dattiia  and  iridosmine. 

>lining  in  the  region  has  been  confined  chiefly  t«  the  alluvial  deposits, 
«ul  it  has  l>e*'n  attended  with  considerable  success  in  somepla^^s.  One 
of  the  luiwt  proilnetive  and  extensive  deposits  is  upon  the  Gilbert  river, 
m  the  De  Lery^  grant.    The  gold  is  quite  course  aud  heavy, 

NOVA  SCOTIA. 

The  (lolil  Commission  of  Nova  Scotia  exhibited  a  collection  of  gold 

DDggetii  and  of  auriferous  <iuartK  fii>m  the  viirioius  gold  tields  of  the 

■|k  province.     OtJier  collections  of  miiieijils  iind  ores  were  sent  by  Mr.  H. 

.\i»ong  the  most  prominent  ovinterestiiig  specimens  the  followinguuiy 
Iw  noti«ed : 
Gulil  in  quartz  from  tliimilton,  Tjuigiers.    This  gohl  is  rcmarkaljle  for 
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its  jMirity  and  rich  yellow  ciAov.  Similar  «i)4»ciiiuMi8  were  sliown  from 
Oldham,  eoiitainiii^  also  iron  ])yrites  and  mispiekel,  with  whirh  the  gold 
is  clost^ly  associated.  The  walls  of  this  vein  ai>pear  to  be  a  hhwk  ^ijihitic 
shite  similar  to  that  of  the  llaywaixl  mine  in  Annidor  eounty,  Cali- 
fornia, and  at  the  Princeton  vein  on  the  Mariposa  estate.  There  was* 
also,  an  interesting!:  series  of  specimens  from  Kenfivw,  IsaaeV  Hsirbim 
and  Montajru.  Th(»s4»  ores  <»c<*nr  in  the  Ixiwer  Carbonifenms  eonghwuer- 
ate  of  dray's  river. 

One  of  the  most  remarkable  de]M>sits  of  quartz  yet  found  in  Xova 
Sc<»tia  is  on  Lai<llaw's  farm,  Waverly.  It  is  in  a  horizontal  IrmI  fiimi 
ei^ht  to  ten  in<*hes  thi<'k,  and  is  crorru^^ated  to  such  a  dejjive  that  where 
uncovered  it  looks  like  a  layer  of  h>;rs  or  trees  side  by  side,  as  they  aiv 
plactMl  in  nnikin^^  corduroy  roads.  It  also  resembles  an  assemblage  of 
small  casks  placed  end  to  end,  and  from  this  (circumstance  the  miners 
have  «;:iven  the  nanu* '*  barrel  (juartz'' to  the  formation.  The  jreueral 
<*ourse  of  the  quartz  veins  is  north  0(P  west,  and  their  dip  is  towanl  the 
south  w<»st.  The  jrohl  was  first  discovered  at  the  lu»a<l- waters  of  the  Taii- 
;rier  river,  and  other  lo<*aliti(*s  w«»re  soon  <lis<*overed  in  sm*cessi<in  at  the 
Ovens,  IiUm»nber«r;  at  Lawrencet<»wn,  Dartnuaith,  Sheet  Harbor,  Isiiae^ 
Harbor,  Sherbrooke,  Waverly,  an<l  Oldham. 

A  report  upon  the  «rohl  r«»^ion  of  X«»va  S<'<»tia  has  ivcently  l>een  made 
by  Dr.  T.  Sterry  Hunt.  F.  H.  S.,  and  a<ldress<Ml  to  Sir  W.  E.  Lo^^an,  dinn*- 
tor  i)\'  the  ^(»olo;xi('al  survey  of  Canada  J  to  which  refereiu*e  may  Im»  nnide 
f(»r  fall  di'tails  of  the  ;;eolo«j:y  and  of  the  presiMit  condition  of  the  mines. 
A  few  extracts  an*  In-re  ^ivcn  : 

•*  Altliou^h  the  Acadian  (ii'olo;»-yof  Dr.  Dawson  was  published  in  lsr>.V 
some  years  belbn*  tiie  disi-ovi'ry  of  ;»(»hl,  there  will  be  fouiul  in  its  tif- 
teeiith  chapter  a  somewhat  «h't:iile<l  ih^seription  of  the  coast  ilistrict  of 
Nova  Sci»tia,  which  has  sinrc  iM'conie  fantous  as  a  jirold  re;;:i<ui.  This  ci»ii 
sists  of  a  /oiH' of  ancient  stratitie<l  rocks  lyin;^  (v\p<>seil  between  the  over- 
Ivinu  strata  of  t  lie  Carboniferous  system  on  tin*  northwest  and  the  (Kvaii 
on  the  sontlirast.  and  Iia\in«;'  a  breadth  of  from  'M)  t<»  oi)  miles  in  the 
widiT  portion^,  wliirli  to  tlie  northeast  is  reduced  to  not  over  eijjlit  miles. 
Tlii^  brit  of  lorks  extends  alon;:"  the  Atlantic  «'oast  for  a  distance  of  alNiui 
-.*>o  miles,  fnun  <'ape  Sabl«'  on  the  wi*st  to  Cape  Causeautm  tlie<%ist.  and 
iia<  a  >uperlicies  of  about  (»,(M)U  s(|uare  miles.  Its  surl'ace  is  ;;eiu»r.dly 
\n\\,  lisinji.  ho\Ne\t*r,  in  souh'  places,  to  about  ."itK^  t'eet  alH>ve  the  mm.  anil 
JN  in  ureat  part  rock\  and  barren,  the  pitwerful  denudin;;:  a;;eneie>  to 
which,  in  past  times,  it  has  been  exposed,  haviiij;,  i»ver  a  lar>;e  ]Hirti(»ii 
(if  rhc  area.  I'enioved  the  alluvial  de]»osits  with  which  it  was  once  ntv- 
ercil  and  left  the  npturnctl  and  worn  etl;i«»s  of  the  strata  bare,  or  i-oven^l 
«»nl,\  with  boulders  of  quart/ite  oi"  ;rranitic  rocks.  A  lar;re  portion  «>f 
rhi^  rc;;ioii  is  still  an  unc\plorcd  wihhMiicss,  ami  >om<'  of  the  most 
iniiMirtant  L;ohl  ili>tricts  arc  in  hu-alitii's  which,  until  the  ilist'<ivcr\  of  the 

I*i.ntii|  l.y  mlrr  "if"  ilif  Miiii»i- nt   ( 'ninnnni''.  Ottawa.  l-iH. 
-  A  -•  I'Mifl  mill  iiiikIi  I'lilar^rl  i-lition  ni'  ih'm  wuik  is  now  in  jircKs,  niid  will  fihortly  appfsr 
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metal,  were  uiireclaimed  tbivsts,  st)  that  it  is  in  every  way  prob- 
that  fiutlier  exploriitioDs  may  detect  many  other  distiicrs  not  leas  ' 
iai|Kirtiuit.  tliau  those  alreiuly  known. 

"  Tht.*  rocks  uf  thiu  I'egioii  (lousist  chiefly  of  slates  and  qonrtzites ;  they 
arey  huwever,  cut  in  many  plaices  by  iutrasive  gi-auit«5,  and  in  addition 
tfl  these  several  smiUl  areas  of  gtiuissic  rockH  occnr  in  diit'erent  parts  of 
the  belt,  but  tlifir  true  relations  t«  the  great  mass  of  the  sti-ata  are  not 
yet  clearly  made  out.  Leaving  these  aside,  the  rocks  which  <!Over  the 
prini:ipal  |>art  of  the  area  under  conHtdemtion  are,  by  Mr.  Campbell, 
diWded  into  a  ([uartzite  ^oup  and  a  clay-slate  ^oup,  the  latter  uou- 
foimubly  overlying  the  <piartzit«',  and  the  two  eoustitutiug  tjne  gold- 
beuing  series.  The  total  measured  tluekuess  of  these  twu  (li\isions  is, 
Hoordiug  to  the  same  authority,  nearly  two  milea ;  but  the  gold  apjiearg 
to  be  chiefly  coil tiued  to  thequai'tzite,  and  the  lower  portions  of  the  clay- 
Hl&te  division.  Tlie  geological  age  of  these  rocks  is  uncertain ;  although 
uompai'atively  little  altered,  tiiey  ai'e  without  fossils,  so  far  as  yet  known, 
and  are  very  unlike  tlie  fossilifeitms  Upper  Silnrian  and  Devonian  rocks 
met  with  in  other  part^  of  the  province;  at  the  same  time  the  high 
uiti<iuity  of  the  gold-bearing  strativ  is  shown  by  the  fact  that  the  (Jarbon- 
iftrous  system  rests  ujwn  their  upturned  edges,  and  is  partly  formed 
fruta  their  ruins.  In  the  present  state  of  oiy  knowledge  it  appears  prob- 
able that  they  umy  represent  a  pait  of  the  Lower  aUiuiau  series,  which, 
like  the  L'|i[>er  Siliuian  and  Dexouian  of  this  part  of  the  continent,  may 
besnpjHiM'd  to  consist  eluefly  of  non-calcareous  sediments. 

"The  rocks  of  the  gold  series  are  afl'ected  by  undulations  running 
nearly  eui^t  and  west,  which  have  raised  the  strata  to  high  angles,  often 
■HiriMu-hing  the  vertical.  According  to  Jlr.  Campbell  there  are  not  lens 
than  »ix  priiicipal  anticliuals  exhibited  on  a  transverse  line  of  section, 
m«U(liiig  from  the  sea-shore  at  the  southeast  entrance  to  Halifax  har- 
bor, northward  to  the  Kenfrew  gold  district,  a  distance  of  about  35  miles. 
Hie  dlret^'tion  of  these  nearly  parallel  anticliuals  is  about  east  and  went ; 
Intl  Ifl  the  westward  tliey  bend  towards  the  south,  and  to  the  eastward, 
io)iki<  miinuer,  di.sappenr  beneath  the  sea,  between  CajMi  Ciuiseau  and 
liicwmlM-  hailtor,  with  a  stiike  ea.st  30°  south. 

"  in  addition  to  the  great  eaut  aud  west  folds  the  gold  series  is  affected 
by  II  second  sericn  of  more  gentle  nudularions,  having  a  noi'th  and  south 
ilirection,  and  producing  transverse  anticliuals,  on  tlie  crowns  of  which 
Ihe  gold -bear  in  (;  [lortions  of  the  series  are  brought  to  the  surface,  while 
they  are  conc4!ulHl  not  only  in  the  great  east  and  west  synelinids,  but 
also  iu  the  north  and  south  syncliimls  where  the^  traverse  the  east  and 
lT«rt  unticliuals.  Tlie  total  thickness  of  the  series,  as  already  stated,  is 
Mfiinated  at  about  two  miles,  and  the  amount  of  erosion  on  the  ci-owns 
of  some  of  the  anticliuals,  aecordiug  to  Mr.  Campbell,  cannot  be  less  than 
one  and  a  half  mile  iu  vertical  thictkness,  of  which  the  upiH'r  half  ndle, 
«inid»liHg  of  clay-slates,  is  generally  sterile.  Since,  sofarasyelobserveil, 
the  gold  is  euuQned  to  the  quartzite  aud  the  lowest  portions  of  the  over- 
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lyin«r  clay-sljito,  it  would  follow  that  wido  areas  of  the  lattor,  holding  the 
upiMT  i>oi1ionK  of  it,  will  Im^  destitute  of  ^old,  or  yield  it  only  along  a 
narrow  bdt  where  tlie  lower  and  auriferous  ]M)rtions  of  the  slate  may  be 
brought  to  the  surface  alon^  the  line  of  an  antielinal,  as  is  ob!M'r\'ed, 
aeeording  to  Mr.  C,  at  the  Ovens  pihl  tield.  When,  on  the  eontrarj", 
erosion  has  exposed  a  wide  zone  of  t!u»  underlyini;  quartzite  on  the  creirt 
of  an  anticlinal,  the  breadtli  of  the  area  in  which  gohl  nniy  l)e  sou^^ht  fur 
is  nuK'h  increased. 

''Mr.  Campbell  has  calbnl  special  attiMition  to  what  he  has  called  the 
f^rain  or  n^ed-like  niarkinp^  often  inipressi*<l  on  tlie  surface  of  the  l>e<ls  in 
a  dire<'tion  paraHel  t^  the  east  an<l  west  axes  of  folding;,  and  he  i>oints 
out  that  the  an jrle  of  dip,  eastwanl  or  westward,  of  thest*  nnirkin^s  on  the 
cmwn  (»f  the  ^avat  anticlinals  enables  us  to  detect  the  transvei's*'  or  north 
and  south  lines  of  undulation,  which  have  at  a  subse([uent  peri«Hl  dis- 
turbed tlie  horizontality  of  the  east  and  \v(\st  anticlinal  folds.  The  mark- 
ings in  (pu'sti(m  often  apiH^ar  as  rib-like  ridjjc^s  or  tiutinj;s,  which  art» 
most  conspicuous  on  the  surface  of  the  aurifeiiius  quartz  hiyi*rs  and  the 
enc1osiii<j>;  beds.  On  the  summit  of  the  antielinal  folds  they  aiv  S4>metimes 
so  lar^^e  an<l  so  well  define<l  as  to  j^v(»  to  the  layers  a  wrinkled  or  eomi- 
jjated  form,  pi'oducin;^  what  is  designated  in  the  n»;^ion  as  banvl  quartz, 
and  has  by  some  obs(»rv<»rs  Imhmi  com])ared  to  the  ripjdes  on  water,  and 
by  «»tlM'rs  to  that  parallel  arranjirement  of  lo;rs  which  is  S4»en  on  wliat  is 
(•ailed  a  rorduroy  rojid.  The  best  kntiwn  saiiiph'  (»f  this  is  at  Waverh. 
but  it  is  :ilsi»  sim*ii  at  Moiita^uts  Ohlhaiii,  ami  at  TpjM'r  Slcwiarke. 

*•  llavinj;  thus  iietjuired  a  ;r**neial  notion  ol' tin*  ;l:«m»1i»;4 leal  >trnrture  «»t' 
tlu*  re^i(»n,  \\v  may  ronsid^'r  its  litholojL>i(al  i'hariictrr>,  wliic-li  nvr  \v\\ 
simple.     Tlir  (|uait/.itt*  whieh  forms  tlir  priiiripal  rork  i>t'  tiu»  lowi-r  divi 
sion,  interstratilird  however  with  thin  la\ers  ol*  bluish  :ir;Lrillite  or  rhix 
slate,  is  I'ssiMitially  a  ^^rannliir  <|uart/  roi-k,  with  an  appan*ntl\  ar;;illa- 
eeous  remiMit,  sometimes  eonsitleiable  in  amount.     It  is  hard  and  ;rra\ 
in  eolor.  passin;^  into  blackish  or  ;:'reeiiish  in  thi'  interior,  but  beeoutim: 
nearh  white  on  weatln*red  snrl'a<'i's.     Its  lines  ot"  beddin*:'  are  distinct, 
and  besides  two  sets  of  joints  which  ol'teii  cause  it  to  bre:ik  into  r(';ridar 
rhombic  massi's.  it   occasionally  shows  a  slaty  cleava;;e.  inde]»endent  ot 
the  iMMhlin^.  and  from  a  development   of  mica   in   the  cleava<Lie  planes. 
pa>srs  into  a  ver>  <piart/.ose  mi<'a  slate.     The  quartzite  of  this  i*i';;iiin  i^* 
b\  thi'  mim*rs  ;;:em»raily  desi^nat«*d  as  /r/////,tlH'  vul;xar  name  in  Scothual 
Ibr  a  ;;reenstone  or  diorite,  which  somewhat    rcsi-mbb's  it   in  cnhir  and 
texture,  thon^ih  a  soft«*r  rock  than  tiie  No\  a  Scotia  quart/.ile. 

*'The  slate,  which  is  interstratilied  in  thin  bands  with  tin*  iiinii*t/.it«'s. 
and  freqnently  forms  the  underlyin;n"  rock  of  the  «r*»lil  lMMrln;r  quart/. 
hMJes.  is  p'nerally  a  s(»ft  and  fissijr.  bbn-ish  orblaekish  ai'Lrillite.  or  clav- 
>late.  and  the  >ame  mav  be  sai<l  of  the  >lrata  which  forms  the  Ikisc*  uf 

■ 

the  nppci- oi' chi>  slati*  division  of  the  i:old  sci'ics,  >o  far  as  !  have  li:i<l 
an  opportnnitN  of  obscrvin;::  it.  A  pecniiarit  \  of  this  re;;ion,  w  bii-h  strik«'> 
e\ery  mineralo;^ist,  is  the  ;;r<*at  rarity  of  e\crytliin;r  like  calcare»iusnH-k> 
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icnilK.    Tliis  in  Been  in  the  ubeenc«  of  liineatoiie,  terpentine,  (lioriW^  ^ 
r  other  homblotidit;  rocks,  and  of  talcoMe  or  cliloritio  sliittjs,  nothing 
of  Ibe  kind  Wing  met  with  in  most  of  the  ([old  districb^.     I'rofessor 
8iUim»ii,  liowt^vei",  mentions  the  rare  occurrence  of  chloritie  slate,  and 
aliw  of  e)[>i<Iot(*  »iid  staiirotide  in  minute  crystals  in  the  Tanj^er  district,  J 
and  of  a  green  ninfrnesian  nx:k  resembliutt  aerpeutine  and  holding  gohl,  i 
at  >Vine  harbor.     iSuiall  t>ortions  of  chlorite  aiv  fonud  in  the  qnartj^  lodeB  ^ 
at  Sherbroob,  Oldham,  and  Montague.     Chloritic  and  hornblendic  rocks, 
waard'iag  Ui  Dr.  Dawmtn,  nex;ur  near  Yamioutli,  and  in  the  peninsula 
whieh  terminates  in  Cai>e  Canseau,  fine-giained  gneiss  with  umch  niica 
Klute,  and  elay-Hlates  abounding  in  crystjds  of  chlastolite,  are  met  with."   i 

METALLIFBROUS   LODES. 

"  Iti  the  series  of  rocka  just  described  gold  is  occasionally  met  with  di*- 1 
H«niuat<-d  both  in  the  (jnaitzite  and  in  it^  aucomi>auying  bands  of  slatefJ 
Irat  it  is  chiefly  found  in  well-defined  beds  or  layera  of  a  more  or  leaaf 
pnre  qnart^,  which  arc  generally  very  distinct  &om  these  rocks,  althoug'h  ' 
intenttrotilitHl  v-ith  them.     Besides  these  there  are  other  cguaitz  lodes 
wUch  ent  or  intersect  the  strata,  filling  cross  fissures,  which,  according 
to  Mr.  Campbi'll,  are  generally  coimecttKl  with  the  north  and  south  lines  , 
of  «h>vatioti.     These  cross  veins  are  irregular,  seldom  oontinuons,  and^  .1 
tbnngh  Hometimea  carrying  gold,  are  of  little  economic  importance  aniL  I 
wlduDi  wrought.     The  fm't  that  the  prmluctive  qnartz  lodes  of  Nova 
9(«tia  are  confonnalile  Mitli  the  HtratiAcation  has  been  insisted  upou 
both  hy  ^le.'iars.  Silliman  and  <'a]ripl)ell.    The  latter,  whoconceives  them 
tu  be  newer  than  the  strata,  and  to  have  been  formed  in  openings  or  sep- 
uations  between  the  beds  of  slate  and  quartzite,  mentions  that  the  lode^ 
in  AotiH-  instances  pass  Iroui  the  plane  of  one  bed  tft  another,  in  deseend- 
Ing.    In  one  stipiH».sed  instance  pointed  out  to  rae,  this  appearance  seemed 
duein  »  sm!ill  fault  nmtiing  east  and  west,  parallel  with  and  near  the 
crown  of  a  gn'ut  imticlinal.     In  other  cases  this  appai'ent  change  of  plane 
ddpcnds.  I  tliink,  u[>ou  invgularities  in  the  bedding,  and  the  iutercala- 
Hoo  of  lenticular  masses  of  argilite  or  quartzite  hi  the  hiyers  of  metalUf-  d 
fstmn  ({nartx.    The  beds  of  all  these  materials  occasionally  thin  out  and  | 
dHajiiK'tir  in  thestribeorclip,  and  in  some  oases  beds  of  (juurt/.,  separated 
hy  hiyera  of  interjiosed  i-ock,  are  found  to  mute,  tmther  on,  into  a  single 
W.    80  fiu-  as  my  present  obser\ation  goes,  1  think  that  t«  describe 
ttfin  otherwise  than  as  interstratified  bedn  would  be  to  give  a  false  notion 
of  their  gnignostic  relations.    Tlie  laminated  stnicture  of  many  of  the  j 
IwlnBiaiid  the  inten-alation  between  their  layers  of  thin  continuous  (Urns. I 
or  layvrH  of  argillite,  can  hardly  be  explained  in  any  other  way  than  by  f 
aipfHiNing  these  lodes  to  have  been  formed  by  successive  dejmsition  at  1 
wbHt  wa^  at  the  time,  the  surface  of  the  enrth.    There  is,  moreover,  evi"  [ 
denei*  that  these  lamiuie  wen^  formed  before  the  lodes  were  folded  and  J 
rantorled:  this  is  furnishe<l  by  some  renjarkable  specimens  of  the  so-called  J 
barrel  quartz  which  1  took  from  a  lode  at  Upper  Stewia^ke,  aiul  which  J 
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i'OiiHists  of  a  hliiiAb  qnaitz  in  thin  plaU's,  sometinieH  uot  more  than  one- 
twentirtli  of  an  iiH^h  in  thicknens,  and  pre8c*utinjjf  iu  Home  instances 
;;>:laz(>(l  sulfates  coated  with  thhi  arplhiceouH  fthiis,  and  in  others,  ]ielli- 
eles  of  arij^illitc  havin^if  the  thickness  of  ])aper.  T!ie  surfaces  of  all  these 
hiyei^s  ar(»  deeply  striated  or  furrowed  at  right  an^i^Ies  to  the  axis  of  the 
larffer  c«»nvolutions  of  the  be<l,  a  result  evidently  due  to  a  slidin^i:  of  the 
layers  of  the  <piaitz  lo<le  over  one  another  during  the  cornigatiiui  of  the 
strata,  which  has  here  taken  jjlace  near  the  suniniit  of  the  anticlinal.  It 
seems  not  iniprolmhle  that  the  corrujj;:at(*d  struct uiv  of  the  hnles,  M'hieh 
gives  rise  to  the  banvl  quartz,  is  due  to  the  difference  in  textuiv,  and  to 
the  gi-t^ater  resistance  to  lateral  luvssniv  olfered  by  the  quartz  layers 
than  by  the  enclosing  beds  of  clay  and  Siindstone,  which  by  their  con- 
solidation have  given  rise  to  the  argillites  and  ({uailzites.  Thei-e  is, 
moreover,  (evidence  that  dunng  the  niov<Mn(»nt  of  the  stnita  openings 
and  fissures  W(»re  in  some  cas<\s  formed  in  these  quaitz  hMU*s,  giving  rise 
to  joints  in  whicli  gold,  metallic  sulphurets,  and  carbonate  of  lime  were 
afterwanls  <leiK»site<l,  ai»parently  by  solution  and  segivgation  fnmi  the 
adjacent  i>arts  of  tin*  hnle." 

COLD  PKODl'CTION   OF   N<»VA   SCOTIA. 

A  gilded  i)ynimid  in  the  Exposition  represc'uteil  the  ludk  i>f  the  gold 
<»xtra<'ted  from  the  Xova  Scotia  mines  fnuii  January,  lS<ii\to  the  month 
«»f  September,  1S«»«»,  according  to  tiie  oflicial  rep<nts.  Tliis  ]iynimid  was 
about  live  feet  liigli  and  IS  inches  s(|uare  at  the  base.  The  total  weiglil 
of  th<*  gohl  so  represented  was  stated  to  be  "JM'M  kilograms  and  .'ttU 
gramms;  its  valiu*  S.l(ll,."i70  francs,  or  about  ><l,ti.'>i.\.iir». 

The  Ibllowing  ;ire  th<'  oHicial  returns  o\'  gohl  obtaine<l  from  Nova 
Sc(»tia,  from  1S(»0  to  ISiKJ: 

VrodiictUiU  fntm   iSCiO  in  iSiMi. 
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RKPORT  ON  THB  PBE0I0U8  METAT.S. 
stAtUtica  of  production  are  given  by  Mr.  Tiiykn'  in  iloUiii 

tm^ Jl-t^SOO    I    18U4 il4(Ht,-140 

l««a L'S0,020    !    1805 5(l!l,080 

He  furtlior  stateit  tUat  the  statistics  exliihit  very  accurately  the  avei 
age  yield  per  man,  which  in  18B3  waa  95  cents  a  day;  in  18({4,  $1  393 
and  in  1«S05,  $2  13.  Tlie  ingots  or  bars  of  Nova  Scotia  gold  are  eurrenC 
IB  Halifax  at  (20  per  ounce.  The  assays  made  by  Professor  Sillitnan 
dww  values  of  $19  97  and  i-fO  25.  The  gold  wjmmissioiier  of  Nova 
Scotia  nAsnmeH  $11)  'A)  per  oiuice  nn  the  basis  of  hiH  calouhitions  of  the 
ralnv  of  th*:  gold  product  of  the  pmvnuce. 

A  table  ttom  the  rei>ort  of  the  chief  uominissioner  of  mines,  showingfj 
the  returns  uf  the  gold  mines  of  Nova  Scotia  for  tlio  yeai-  ending  Septom 
her  30,  1807,  is  given  on  tlie  next  page.  In  this  table  are  given  tta 
each  gold  district  the  average  dsiily  lalHir  employed,  the  number  ( 
mills  with  steam  or  water  power,  the  number  of  tons  of  quartz  cnisiied,^ 
the  Hvi^nige  .vield  of  gold  to  the  ton,  the  quantities  of  alluvial  gold, 
the  total  amount  of  gold,  and  finally,  the  annual  return  for  each 
miner  employed,  the  price  of  gold  being  estimated  at  *18  50  the  ounce, 
ithicli,  as  we  have  seen,  ia  eonsiderably  l)eIow  the  i-ejil  value.  A  column 
giving  the  miudmum  yield  i»er  ton  from  each  district  has  been  omitted, 
insmiueh  a^  it  ia  de<laced  from  the  treatment  of  lots  of  ore  of  exceptional 
rieluiess.    Dr.  Hnnt  says : 

" It  is  impossible  to  determine  with  precision  the  total  amount  of  goldl 
obtained  from  the  miues  of  Nova  Scotia  since  their  discovery.  -  The^ 
Dopartment  of  Mines  was  not  organized  until  1802,  and  it  was  not  until 
the  following  year  that  complete  returns  were  obtained.  From  this  it 
B«ults  that  no  acciirtite  estimate  can  be  given  of  the  amounts  of  gold 
obtaiiiwl  in  1H60, 1861,  and  1802,  though  they  are  supiK>se<l  to  have  been 
not  inconsiderable.  The  official  returns  for  the  last  six  years,  based  on 
"le  gold  for  which  the  royalty  of  three  per  cent,  has  been  paid,  are  as 
follon-s: 

1«02 

1*83 14,00lfi 

1864 20, 033  ■T 

W85 25,454tl 

lS6fl 25,204J7 

lee? 27,583 

Total 119,  511 J 

"The  valne  of  tlie  above  amount  of  gold,  at  the  government  price  of 
|_HS  50  the  onuce,  is  ^•2,-21l,rt0»;  but  at  $20,  which  is  about  the  worth  of 
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the  Nova  Scotia  K<>Kl,  it  amoiuitH  to  d2,3{R),081.  If  to  this  we  add  the 
uiii'oport/ed  ^old  obtained  in  the  tirst  two  t>r  thi^ee  years,  we  may  eonelude 
that  tlie  whole  prcKliK^t  has  Ikh'u  eiiual  in  round  numbers  to  about  two 
and  a  half  millions  of  dollars.'^ 

The  following  is  a  detaiU'd  statement  showing  the  avenijce  daily  labor 
employed,  the  amount  of  (piaitz  enisluMl,  thi»  yield  <if  irold  |H*r  ton  of 
(piaitz,  the  f]uantities  of  ^old  fnnn  alluvial  mines,  the  yield  of  ^oUl  iier 
t^)n  in  ea<*h  district  an<l  in  the  wlioU»  proviniv,  and  the  value  of  the 
averaj^e  yiehl  of  p)ld  per  man  emi>h»yed  in  mining,  for  12  months  ending 
September  30, 18(]7 :  ^ 

Proihii'iion  of  the  minhuj  diHiriviH  for  one  year. 
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.MKXH'O. 

Most  of  the  ;i<>l(l  pifulin'cil  in  Mexico  is  tonnd  assiiri:iled  with  the  *»n*s 
«»t' silver.  Tin*  avi'iji^re  ;uiim;»l  jn*o(hicli<»n  in  the  present  mitury.aeeonl 
inir  tcithr  mint  n'tnnis.  luis  nm^iiMl  from  .<"»0(UMM»  to  >«I,;;<M»jMM».  It  is 
iM'Iii'Vnl,  howcvrr,  tliiit  only  iibont  tlirei' i*i;rlitlis  (»t'  thr  total  pr4i<birt  ot" 
;;oM  passes  tlirtni;rli  the  mints.  I'pon  this  hvpotln'sis  Mr.  Hanson  ejil 
rnlaH's  that  the  total  proilm-tioii  of  ;;ohl  in  Mexiro,  tVoiii  isnl  \i\  1S47, 
\\aN  nearl>  .'<s."»jM)OjMio.-  Dnpoit  rstimatiMl  the  value  of  the  ;;oIi|  niiniti 
in  .Mrxiro  a*<  about  one  ei^^hth  that  of  the  silver,  and  its  \\ei;:ht,  int  hiding 
the  u«»hl  separatetl  from  siher,  as  ,  I     ol"  that  olthe  silver. 

Fii'iii  \\\v  n|Miiri"i»i  I"")!?!'!  lloM.  I»«il'tir  I\«i])i-itMiii.  t"lii«'t  «"iiimi'*"'i«'iit  I  I  f  miiii  >  i«"'"  Ni'N* 
Sniti  I,  a|t|H'iiili\  \\. 

■  Vi!f  ('liii|iiir  \'.  iiinl«'r  "SiU'r."  .'iii-l  .four.  Stat.  Sor..  Loti..  viv. 
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DUCTION    OF    GOLU    AND     SILVER    IN    THE     [TSITED 
STATES  AJJD    TEKUIT0KIE8. 

PRODUCTION  IN  THE   TEAR  IHRI. 
Tbe  following  tubular  statement  of  thv  value  of  the  total  production  of  i 
llie  im-t^toiis  tii«tal»  in  tlie  United  Stutes  and  Temturips  for  the  year  1867  [ 
is  prepare*!  frtira  t.lie  data  given  in  the  foregoing  pages.    The  figures  are  I 
ill  round  nuuil>erA ;  they  are  in  part  estimates,  and  are  to  be  regarded  as  J 
<'lo§euppr<>siniatioii»,  it  being  iniponuible  to  obtain  the  exact  iunouiit&  ] 
Tbn  data  show  that  the  viilue  of  tJie  t<>tal  production  for  the  yei 
(7i,0UO,UUU.     Of  this,  $56,000,0(10  is  considered  to  be  in  gold  bullion,  and  1 
•Hj.'HWjIHM)  is  silver,  this  being  exclusive  of  the  valne  of  the  gold  in  the  T 
linlliim  from  the  Couistock  lode.    One-third  of  the  value  of  the  Oonistoct 
liullioii,  an<l  a  little  over  one-fifth  of  the  value  of  the  Idaho  production 
is  regiirdeJ  as  gold.    The  aggregate  value  of  the  gold  and  silver  bnlliou 
is  given  ill  the  liwt  column.     The  estimated  value  of  the  silver  bullion  is 
^vcQ  ill  the  second  <'otu]ni],  and  the  value  of  the  gold  bullion  ifl  obtained 
bysnbtracling  the  value  of  t  lie  silver  fiom  the  total  value.    As  the  returns 
of  lirwl action  of  gold  and  silver  are  not  separately  made,  it  is  not  possi- 
Me  to  wgregate  the  exact  value  of  each,  ami  oidy  estimates  van  l»e  given. 

Ouetliird  of  the  value  of  the  f'tuiistock  l>nllion  and  a  little  over  one-  | 
Hftli  uf  tbe  value  of  the  Idaho  production  is  regjirded  as  gold. 

Bullifin  production  of  Ike  United  Staten  and  Territories  in  1867. 


V«loc  at  gold 
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Tlii»,  it  will  be  seen,  difters  from  the  estimato  made  by  Commissioner  ' 
Unnme  in  the  reiH)rt  uiwn  the  minerul  resources  of  the  United  States  J 
forlSCT.  lie  c^nisiders  *7.V00,0(H)  to  lie  a  near  iippn.xiiiiatron  to  the  [ 
Wsl  grtlil  and  silver  pi-odiict  of  the  Uuited  State's  for  rlic  year  ending  J 
JwiOiiry  1. 1S«8.  He  places  the  protliiet  of  Nevada  lit  *1'II,(J()0.000,  and  ( 
taiiwaD  allowance  of  $5,(HIO,000  to  ciivcrliulli(Ui  derived  fi-om  utiknowu  j 
•Ottf't'a.  and  nnaceounted  tor  by  assessors  and  ex]ire88  companies. 

TliPTc  I*  ivoni  for  a  wide  diffeieiicc  of  opinion  in  regard  to  tiie  produc-  | 
ti'in  of  guld  in  rtmiote  sections  of  tbe  Paeifle  coast  whence  the  bullion  f 
'^('hcif  San  Fnui(;isco  through  a  variety  of  channels ;  but  it  is  believed  J 
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that  the  only  safe  p:iii(h»s  lor  estiiuates  of  the  yiehl  are  the  I'eptilarly 
rei»oi"te(l  shipiiientH  by  the  express  eoiiipaiiies  and  the  i-eeonls  of  exports 
from  San  Franeiseo. 

In  ivj;:ard  to  the  diffienlty  of  eolleetinji:  statistics  of  mining  and  of  the 
bullion  produet  of  the  United  States,  Commissioner  IJrow  iu»  makes  the 
followiujir  just  obsi»rvations : 

"Thi»re  is  no  subject  ujmui  whieli  jn*eater  ditteivnee  of  opinion  exists 
than  that  of  miniuj^  statistics.  It  is  an  open  iield  in  whicli  then*  is  room 
for  disen*i»ancy  und(»r  any  (»xistin|i:  circumstances.  No  two  pcrsiuis  rate 
the  produ<*t  of  tlie  precious  metals  alike.  The  superint<»ndent  of  a  mine 
often  furnishes  information  which,  when  submitted  to  the  boaiil  of  dinn't- 
ors,  is  pronounced  incorrect,  liejuvsentativc^s  from  the  minin*;  distiiets 
are  a])t  to  rate  both  poiMilati<m  and  products  higher  than  iiei-sons  who 
have  made  them  special  subje<*ts  of  impiiry,  but  wln>s<»  opptu't unities  for 
jud^npr  nmy  not  be  so  favorabh*. 

**A  fruitful  source  of  ernu'  is  in  su]i]>osin;;  that  the  ordiiuiry  clianuels 
of  transixu'tation  (*aunot  be  relied  uiion  as  a  clue  to  the  '^fi'oss  imiductsof 
the  mines.  It  is  alle^xed  that  lar^e  <iuantities  (»f  the  i)re<*ious  mentals  are 
<*arri*Ml  away  in  the  pockets  of  the  miners.  Even  if  this  were  so,  it  is  not 
reasomible  to  su]>])ose  tliat  the  miners  continue  to  burden  themselves  with 
their  treasure  after  arrivin<<:  at  th(Mr  plact*  of  destination.  It  must  find  \U 
way  into  the  mint  or  branch  mints  for  coina«^e,  or  the  custom-housi*  nmiii- 
fests  for  (exportation.  It  cannot  be  nssaye*!  without  payinjr  its  internal 
revenue  tax.  Tlie  ^ross  yiehl  of  nil  the  mines  can  bi*  determined  with 
ai)i>roxlmat4'  accnra<*y.  It  is  more  ditlicult  t<»  arrive  at  a  subdivision  when 
it  comes  t<»  the]H(Mluct  oft^ach  State  and  Territory. 

-'In  Calit'ornia,  for  example.  dnrin;Li'  the  early  days  of  placer  minin;;. 
betbi'<'  the  trans]Hn'tat ion  (»t' bullion  by  organized  companies  had  be<'onie 
a  business  entitled  to  c(nilldenre,  a  lar;ri*  proportion  of  tlu'  ;;:ohl  tleriv^'^l 
iVoni  the  mines  was  <'airied  out  ol'tlie  «'oniitr\  bv  private  hands.  There 
wasi'OMiparativel\  little  danger  of  loss.  The  routes  tt»San  Kraiicisco  wen* 
slioit,  ]>ublir,  and  pn>teeted  by  ;reneial  interest.  Krtim  that  point  to  New 
York  the  passtMijuers  usually  combined  for  mutual  prote<'tion.  and  tin* risk 
was  inconsiderable.  It  \\as  not  until  the  idle  and  protli^^ate  U^^ran  to 
obtain  an  aseeiidanry.  tin*  busint^ss  (»f  transportation  by  express  men* 
tiiinlN  establisheil.  and  the  mines  more  ditlicult  to  work  with  protit,  that 
the  increase  <d"  risks  and  reduetion  of  char;;"es  result<Ml  in  the  ;:eneral 
aban<lonment  (»f  this  system.  It  doubtless  prevails  to  a  limileti  rxtent 
now,  but  tin*  trans]Mirtation  of  bullion  by  privatt*  hand  in  California  i> 
exri'ptional.  It  ]»robably  iUn's  not  exeeed  seven  p«*r  <M'nt.  in  the  a^ii^iv- 
;:a!e.  and  this  appli«*sonl\  to  the  routes  by  \\hi«-h  it  rea<'hes  San  Fran«'i'4<'»i. 

**  In  let'erence  ti>  sihrr,  it  is  iiM)M»ssible  that  anv  t-onsidciable amount  can 
est;ipr  notice  in  this  \\a.\.  Tin*  ,\ii'ld  of  Ne\ada  can  Ur  ileti*rmint*d  with 
niorr  a<'<'mar\  than  that  of  other  States.  Silver  predominates  in  tin* 
MiincN,  ;iiid  where  ^old  isobtainid  it  is  not  in  an  uiietHnbined  form. 

"When  \\r  rome   to   Montana,   Idaho.  Washington,  ami  (M-«*uoii,  the 
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•St  diflitnilty  is  esp<?rieucod.  Sliipiiicuts  of  treasure  iVom  Montana 
Idubo  may  bwouie  iiicoriwrated  with  others  before  renehiiig  their 
destiuation.  Fmm  Moiitaua  most  of  the  bidlion  ^w^  eti»t.  Two  uiilin 
muted  iire  iii>en  lo  exumiuutitiu — oiio  hy  tlie  Missoiiri  river,  tlie  other  hy 
Salt  Luke  City.  Indiftnrlisturbanct'siiiidtheinseeurityoftheniadHhave, 
dnriii^  the  past  year,  almost  entirely  closed  the  latter,  ho  that  the  chief 
«dt  is  by  the  formtT  nuit*?,  8h!i»incnts  from  Idaho  are  iniwle  chiefly  by 
w«y  of  Portland,  and  tlie  inland  stage-ronte  tlirough  Hnmboldt  and  across 
the  SieiTa  Nevadas.  On  both  of  these  routes  it  is  alleged  that  they  are 
liabl«  to  iM.'comc  merged  with  the  products  uf  other  States  and  Territories. 
It  baa  been  impossible  to  obtain  an  a<;c<^>iint  of  the  Bhipment*  from  each 
agency  at  the  express  office  of  Wells,  Fargo  &  Co.,  at  flan  Frajidsco 
For  reasons  of  private  expediency  they  refrain  from  giving  the  desired 
infonuatiou.  We  have,  however,  the  aggregate  i"e«eipts  at  their  office, 
Mil  knowing  very  nearly  what  amount  can  fairly  be  credited  t«  Califonna, 
S^Viula,  and  British  Columbia,  can  draw  reasonable  conclusions  as  to  the 
l»t«pinliou  derived  from  Idaho,  Washington  and  Oregon, 

"Tbi-  biilliou  product  of  Wiwhington  is  estimated  by  the  siu-veyor  gen- 
eral III  JI,.-.00,0(KI.  That  of  Oregon  is  stated  as  high  as  •a,WH),000. 
lutelhgent  i-esideiits  at  Idaho  and  Montana  represent  that  the  flgtires 
givBu  iu  the  above  estimate,  so  far  as  tliese  Territories  are  coneemcd,  are 
entirely  Um  low,  an  1  miijht  be  doubled  without  exceeding  the  truth.  The 
imnhict  of  Idaho  alone,  for  tliis  year,  is  said  to  be  fi-om  ljl.'>,000,000  to 
ili^,lMKi,fMMl.  That  of  Montana  is  estimated  by  the  surveyor  general  at 
il'O.lMKj.CKM).  Siniilitr  escepti^ms  are  taken  to  the  estimates  of  Colorado, 
Sew  Mexico,  and  Arizona.  As  I  have  no  grounds  for  ai^cepting  these 
statements,  beyond  the  assertion  that  most  of  the  bullion  is  carried  away 
in  Ibi>  pockets  of  the  miners,  I  am  iiidiaeil  to  rely  ui»on  the  returns  of  the 
swwaors,  exiiresa  compauies,  and  official  tables  of  export.  Admitting 
thirt  n  frsM-tiou  over  seven  per  cent,  may  have  escaped  notice,  although 
iWMoiiiible  allowance  is  matle  for  this  in  the  estimates  of  $70,000,000,  and 
lAai  u  considerable  sum  may  be  derive<i  from  soiu^es  not  enumerated,  I 
fed  confident  the  additional  allowance  of  $.5,000,000  is  sufficient  to  cover 
Uie  entire  bullion  product  of  the  United  States  for  the  year  18G7,  thus 
uddng  the  aggregate  from  all  sources  $75,000,000,  an  stated  in  the 
"port  of  the  Secretary  of  the  Treasurj." 

TOTAL   BULLION   PRODUCTION  OF  THE  ITNITBD  STATES  FROM  1847    TO 
18C8. 

lb  production  of  biJlion  upon  the  Pacific  coast  for  the  past  20  years 

jdreuly   been  statei^l,  p.  21,  as  amounting  in  roimd  numbers   to 

i,WHt.     This  includes  the  product  of  Nevada,  Idaho,   Oregon, 

ingtOR,  Arizona,  British  Columbia,  in  part,  and  some  from  the 

n  coiist.     It  i-s  impossible  to  ascertain  with  any  precision  what 

ion  of  this  aggregate  stioidd  be  credited  to  each  of  these  States  and 

itoriea,  but  an  allowance  of  $3lt,000,000  in  round  numbers  may  be 
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inside  for  the  prodiietion  of  British  Cohiinbia,  and  for  the  reeeiptH  from 
the  M(»xieau  eojist,  whieh  sum  having  been  produced  iH'yond  the  limits 
of  the  United  States  is  to  be  dtMlucted  tmni  the  a^rin^jfato,  leaving 
S1H>K(NNMHN),  as  shown,  p.  L*l. 

The  following  resume  is  pres<*nted  as  an  approximate  estimate  of  the 
total  bullion  i)rodu<rt  of  the  United  States  for  20  years  to  18158,  and  ref 
erenee  is  made  in  explanation  to  tlu*  tables  and  ti^ui-es  in  detail  under 
eaeh  State  and  T(»rritory  noti<*ed  in  the  pre<MMlin^  pajo^es: 

California,  Nevada,  Idaho,  On'pm,  AVashin;rt<>H,  and 

Arizona *!Mil,<M)ll,OIIO 

Montana 72,  «MH>,  (HNI 

Colorado MK  (HK),  (HW 

Appa1a<*hian  ^old  re^on 10,  IMH>,  OIHI 

New  Mexico,  Utah,  and  other  unennnierated  sourees. . .  2,  ."MMJ,  CHW 

Total *1, 07r>,  ."iO^l,  UCW 


KKVKM  K   TAX  FOR    1S(>7. 

The  revenue  tax  of  oiu'-half  of  one  per  eent.  imposed  upim  all  huUion 
submitted  to  assay  durin«>:  the  year  1S<>7  atlbrds  aii  indication  of  the  bul- 
lion production  tor  that  period.  The  tax  paiil  upon  «i;'old  bullion  aiuiuinteil 
to  J?:U.'5.niS  10  in  currency,  and  upon  ;:(»ld  bulliuii  to  }f*.M),;574  !»S  iu  cur- 
rency. The  t<^tJll  cstimjitc<l  value  ///  ntln  of  the  ;4:old  and  si!vi»r  bullion 
upon  which  the  tax  was  j^iid  was  J?.">S,17r».(>t7.  this  estimate  1umii«;  baMil 
upon  tiie  assuiM]»tioM  that  the  premium  tai  <:ohl  lor  the  year  was  .'>S^  ]ht 
cent.,  or  that  J?!  in  cnrren<'V  was  worth  Tl?  cents  in  coin.  The  amounts 
assi'ssed  and  paid  in  the  ditVerent  States  and  Territories  are  shown  in  the 
tbllowin;:  table  pi'e]»ared  at  the  ollice  nt' the  <'omniissi(»ner  ot'  lntern;il 
Kevenue : 


Stiiti  -  mill  Ti  I :iii-rii--. 


Ti'':\\    \.-iIii»'    i>l      II-f;iii.i'«  il  vjiIki'     r.-Vi:iii*' «I  \.ilin-     T'-'ii!    ■■-:,•:. a'i 
;;<>l>1  iiiul  mIvit        «>t'u'<il<i  liiilliiiii.        of    kI'm  cr    lull-         \iiiiir    «>r    Cf<'l 
111  roil).  linii,  i:i  t'lilii.  Hill   .ilti-rticl 


iHitliiiii.  Ill  riir- 
I'  iirv. 


!l     II.    l!l  'fill 


Cuiil'iriii.i    .  . . 
Cii!>riii|ii 
I. lull  >        .      .. 
Moiit.ina    .. 
N'l  \  .kIii 
N'l  u   \'  iV, 
I  »i<  .'■•11      . . . . 
I'l  iiii>\  !\.iiii.i 
rr.,!,  .    . 

W  ;i-ti.ii^t.ii 


.■rlu.  ('.V.  71" 
.•».i    fi  I 

I.  JT-,'.  J  J- 

VI.  '.".  •.-.' 
i;.  ■.■.■■'  .VM 

-r.  iij 


•j't".  ri:i 

mt.  ■■■«7 

i.i-.i;j  ",:\ 

t-   III..  >:• 

!■  VJ.  1''« 

I.  M  :.  .-u 
'J  '■■-' '  ;■.!'• 

■  *■  *  "i    1 1"  ". 


iy.c.  :«•,'- 


•  T.'. -,'11 

i..< 

I'.r-'i  1'.- 1 

i:ii  !•  :■ 


4.  J-.-  .»►■ 

1  ;:».•» 


I  :.ii 


i"'-   i-i>' 


»  l.i       til.  M."!*' 


.-•■J  lli"{.  '"•'• 


HBPORT  OS  •nre  PRECIOUS   METALS. 


DEPdSITS  AMD  COINAGE  AT   SAN  FRANCISCO,   1807. 

The  followiug  statement  fiimished  to  the  Sail  Fraiicisco  Merpantilei 
Oazette  by  the  supmutviideitt  of  the  San  Frant^isco  branch  mint  of  thei; 
United  States  shows  the  deiiomta  and  coiiiiige  there  diinnj;;  the  yearl 
ending  Dewmbei-  .'tl,  l«fi7 : 

Vain 

Owld  deposits «18,  9L'3, 152  17 

Silver  dejHiHil^  ami  purehases til3, 117 

Total  deiMfiits «1»,  530, 27«  11  , 


Tlie  detMmits  for  the  year  ending  December  .(1, 18(i7,  wei'e  of  the  fdt^M 
losing  (■hariH'tcr : 

GOLD. 

CaKfoniia  bullion *->,  71)0, 871  12 

hlalio  biiUion 1, 144,  483  04 

Orenoii  bullion 319,  (J20  UO 

Montana  bullion 3))9, 843  32 

Seraila  bullion 49, 030  47 

Arizona  bidtiim 48,  797  73 

I'artwl  frum  silver  bullion IfiS,  !)0L  J»2 

t7,  741,. 548  591 

Puw  bars ^10,  SMI,  791  94 

KQiiii(f|i  (roill ].'i3,  4.53  31 

Korcigu  bullion 47, 3.W  42 

11,]81,B03  fJ7 

Tntal  gold *l»,9li3,]ri2  17  , 

SILVER. 

Setada  bullion #205, 018  87 

Arianii,  bullion 8, 425  74 

- 39,  727  45 

Part<^  from  gold  buUion 09, 999  5fi 

«323, 7 

Bars «239,  7'J9  25 

Fort-ijfri  eoin 27,  595  31 

Koivigu  bullion 21,9.".l  70 

289,  340  : 

TotiU  silver «013,117  91 J 

■  Iwr*  stHuipcd $20,  aU  92  1 

gold  and  silver 19,  .530, 270  U  | 

iban, total 20,534  i 
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Statement  of  coinage  executed. 


Double  eagles. 


Eagles 

Half  eagles... 
Quarter  eagles 


Total. 


Half  dollars... 
Quarter  dollars. 

Dimes 

Half  dimes 

Fine  bars 


Total. 


Gold  coinage.. 
Sliver  coinage 

Total... 


Denominattons. 


GOLD. 


SILVER. 


RECAPITULATION. 


No.  of  pieces. 


i 


YalM. 


930,730 

9.000 

29,000 

38.000 


$16,413^00001 

90.00000 

lAOOOOO 

70,00000 


9e<».750    i      $18,130.000  00 


1, 196, 000 

48.000 

140.000 

180.000 

90 


I3»QO000 

14.00000 

6^00000 

SQL  SMS 


1. 504.090    {  $65a5N0S 


906.750    I      $18,790^0001 
1.504,030    ,  fiSQ^SNH     1 


3.490.770    f      $19.370191 « 


I 


Bkazil—Mdrro  Velho  amd  otiiek  minrs— Cinu— ARnEKTiSE  Republic— Bou via— 
Pexu—Vekezuela— New  Orakada— Central  America— Australia— Gold  tbihs  1 
or  VicTuR  I A —Australian  placers— Age  of  the  deposits— Production  of  qold  J 

IK  VtCTOKIA — (JUARTZ  Mlt.LS   AND   HACHINEHV — CLUNEK,    AND   OTHER  MINES- PORT  1 

Philip  AND  Cdlomial  Cukpanv-New  South  Waleh— Exports  of  gold — South  | 
ANTKAI'Ia  AXO  Tasmasu — QuEES'^LAND—New  Zealand — Statistics 

BRAZIL.  . 
Gold  is  rnand  ui  many  places  throughout  the  empire  of  Brnzil,  but  the 
Ikhvst  mines  yet  knoivn  are  in  the  proTiiice  of  Hinas  Geraes,  and  in  the 
itiBtriri  of  Tarya^su,  in  the  province  of  Maranhao.  Mining  IB  alEto  COD- 
dact«d  on  a  small  scale  in  the  provimws  of  8t.  Paulo  and  Parana,  and 
of  Rio  Gninde  do  Sid.  The  metal  also  occurs  in  the  prorince  of  Ceara, 
on  the  slopes  of  the  Senu  de  Ihiapaba,  district  of  Ipu ;  at  the  mines  of 
Kiuiptl>eira.  near  Graiya,  and  in  the  mountains  near  Baturit^.  Veins  ai 
loatiil  at  Piancoua,  in  the  province  of  Parahyba,'  and  placers  are  worked  I 
M  Mate  G rosso, 

In  BOme  localities  palladium  is  always  found  associated  with  the  gold,  I 
Mil  analyses  at  the  mint  in  Rio  Janeiro  have  shown  the  existence-of.l 
■OoyM  in  the  following  proportions : 

Gold 88.9    90.25    9S.3 

P»ll«d»nm n.l      9.7S      7.7 

of  this  natural  alloy,  together  with  specimens  of  pure  palladiuntf  I 
,  wire,  and  ingots,  were  sIiomti  at  the  Eiqtosition. 
greatest  production  of  gold  ui  the  empire  was  from  the  placers,  J 
the  middle  of  the  18th  eenturj'.  The  amount  on  which  the  royal  1 
paid  varied  from  17,000  to  21,">00  jHrnnds  yearly.  In  1822  the! 
;lion  was  less  than  1,000  pounds.  According  to  Humboldt  the  I 
annual  pitHluction  of  Miuas  Geraes  trom  1810  to  1817  was  4,2S8fl 
iris.  Tliis  large  production  was  obtained  chiefly  from  the  placers  of  1 
ttv  iliNirii-t  of  Minas  Geraes,  but  these  placers  became  exhausted,  and  at  1 
UiDiireitent  time  the  chief  gold  production  of  Brazil  is  trom  the  veins  or  J 
W«  worked  by  English  companies. 

The  nx-k  tormatious  in  which  the  gold  of^curs  are  highly  metamor*  i 
tihoM-d  sediments,  supposed  to  tw  of  the  Palieozoic  period.  The  peculiar  J 
ela«ir,  flexible  sandstone,  known  as  itacoluinite,  is  largely  developed,  T 
tod  is  the  fonnation  which  carries  the  gold.'    Varieties  of  this  rock  aref 

•Viif  "The  Empire  or  Bruil  M  the  Paris  InleruaCioual  Exbibiliao  of  18(17."  8t(i,.'V 
KSo  d«  Janeiro.  IA67. 

'  Acci)rUiliK  to  Ur.  C.  II.  Wethcrill  the  graina  of  quartz  in  itacolumtte  are  interlocked  ao  M  ■ 
to  foim  ball  and  socket  Joiott.     (AmericAu  Juurual  of  Science,  nilv,  61. ) 
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known  in  tlie  conntiy  as  itiibiritc  and  jacotinpi,  and  differ  fitnn  the 
itacolinnite  simply  in  <'ontainin^  disseminated  seales  of  speeular  iiini. 
Tliev  are  also  the  varieties  wiiieh  are  riehest  in  p)kl.  Siniihir  nn'ksai'e 
found  in  the  ^(old  rejj:ion  of  South  Caroliim  an<l  (leorjria.* 

ST.  JOHN   D'KL  KKY    company. 

Aeeordin^  to  Mr.  Ilorkin  some  of  the  prineipal  pdd  deposits  workoti 
by  tlie  St.  John  d'Kl  Key  company  are  in  a  ehiy  state,  which  is  most  pni- 
du<'tive  \vht»re  traversed  by  a  eompaet  mixture  of  <iuart/  and  pyrites. 
Tliese  pyrites  consist  of  arsenical,  nuij^rnetic,  and  ordinary  iron  pyrites, 
with,  occasionally,  some  coj)])er  i)yrites.  Carbomite  of  lime,  dolomite, 
and  l)rown-spar  are  a1si»  found.  When  the  sulphuivts  aiv  abs<*nt  ^old  is 
seldom  ])resent. 

Morro  Vi'lho  mine. — This  niin(»,  belonj;in«r  t<»  the  St.  John  <rKl  Key  eoin- 
])any,  is  i)r<»bably  the  most  pnxluetive  and  protitable  pdd  mine  in  the 
world.  Its  sut'cessful  workin;^  dates  from  1S42,  since  which  regular  divi- 
dends have  been  paid,  an<l  tlu'  a;4:i;re^atc  profits  reach  the  sum  of  over 
five  millions  of  dollars,  (.'?5,(MMUKU).)  Vabialde  details  repinlin«r  this, 
and  other  important  mines  in  Krazil,  have  recently  been  driven  by  Mr. 
Ibx'kin,  the  n)aiia;riii^  director  of  the  com])any,  and  have  been  pub- 
lished by  Mr.  J.  Arthur  Phillips,  in  his  work  up<»n  the  Mining  and  Met- 
allur«;v  of  <lold  and  vSjlvcr,'-  from  which  thev  are  now  i»\tracted: 

'•The  St.  Jiihn  <ri^l  Key  Minin;:  romi)an\  was  lirst  formed  in  lN.'Ul.for 
workiii;:',  <»n  hsisc,  tlie  mines  of  St.  rioan  (VVA  Ke\  and  St.  .I4>s<*,  near  the 
town  of  ilie  tbiinrr  iiaiiie,  ill  the  southein  {Kii't  of  the  prt»\incc  of  Minas 
(leraes,  in  the  eiii])ii'e  nf  l>r:i/.i!.  These  mines  haviu'r  been  found  wlmlly 
uiipro<liicti\e.  were  :ib:iiidoiied  in  I.s:it,aiid  tlieeomjiany  then  purchas4M| 
the  .\b)ir4i  \'elh(>  mine  iind  estate,  situate  :it  <'on;:<>nhas,  near  Sahara,  a 
etai.sideralile  di>tan<-e  \\{  de;:ree  and  a  half  of  latitude)  imrth  of  the 
loeaiit\  %A'  their  first  operations.  The  Mono  \'elho  mine  had  been  piv- 
\ioiis!\  \Noike<l  b\  iiiitixe  proprietor.s  for  more  than  a  <'en(nrv.  chietlv  hv 

•  til  •  •  • 

ojM'n  eiittin;:s.  :mm1  willi  \aried  results. 

••At  the  tiiih'  i)\'  the  pmehase  of  the  |>ropert\  by  the  St.  »l(»hn  iPKl  \lv\ 
coinpan\.  the  Mono  \'elho  mine  was  stated  to  be  yieldin<x  a  profit:  Imt 
a  <'on>i<h'ral»h*  onthi\  h:(\in^been  found  neeessar>.  in  4»rder  t<»  extcml 
the  operntions  :in<l  ilie|-e;ise  the  lesoiirees  of  th(*  iniue,  the  compall\. 
ha\in.i:  had  to  expend  hir.i:e  siiiiis  in  the  purchase  <»f  stt»ek  and  erectiou 
of  biiihlin;:s.  «^^e..  worked  at  a  h»ss  diirin«r  the  first  four  \ears  of  it>  fHis- 
se<si<in  of  the  estate.  Ill  l>^.'>'.^  tlie  letiiriis,  under  the  iiiana;:ement  i»f 
the  ]:ite  Mr.  {\  Ilen-iii':,  to  w  iio>e  Jud.miieiit  thecompan>  is  iiidebti*^!  for 
the  seleetioii  of  the  pl'operl\.  iiitjiili  i'\<*eeiled  the  oiithix  ;  but  the  tiHsii- 
nal  eiipital  having  been  exiiaiisted  b\  the  losses  iiieiirred  at  tin*  Si.  John 
d'i'!IKe>  mines.  :iiid   the  piinhase  of  tlie  Mono  \'elln»  propertv.  it  was 

■  \    ■!•'  tl'f  ]•  jM'Hs  nt   t  Ufa!   M.   I.iil.ir.  llii-  jinslior.  iili«1  tilluTS. 
1  1m-  Miiiii  ^^  :iii<!  .M»'tu'.iinp\  «.r  I...1I  an-l  Si.v«i.  l._\  .1.  Aiilmr  Pli.iiip«..  n.iiiiii^  i-ii>::i;i'<r. 
Loinluii:  K.  iV    r.  N.  SjHUi,  1*  Cli.i::i  j;  C'!n«.>.   1-117. 


Bnrt  divitlfiiil  was  ilccliirwl. 
"From  tUatrtate,  withtlioexreptiniiof  aniDt^rval  of  ISmonthaono 

(1857-8)  anil  12  moDllisun  andflipr,  {lS64-'5,)(liiriug  wliieli  the  ' 
mirkingof  th^  most  ]>ro<lnctivp  pitrtion  of  the  lode  was  int«mii)t*d  by 
t  braric^e  of  the  [mmping  and  other  machhiery,  the  winpany  has  repi- 
Inly  paid  dividend  every  six  months. 

The  fniETiniiI  subwribed  eapital  of  the  company  was fl.'i;!,  (Mlft 

Dot  of  which  there  was  returned  to  the  proprietors 11,  (1(M1 


Krt  paid  up  capital £128,  4(MJ 

There  has  been  paid  in  drndends £T5fi,  245 

Uudoiit  in  inatJiiiiery  and  buildings  ou  the  pmporty,  out  of 

profits 140, 000  9 

Btoi¥»  existing  ou  the  pi-oi»erty  of  the  vahie  of 3fl,  000 1 

A  nwene  fund  and  working  capital  has  been  provided,  out  of 

profits,  to  tlie  ext«Dt  of 71.',  249  1 


£1,007, 

"The  total  value  of  the  piwions  metals extnwted  from  the  mine  has 
b«wi£2,Wl2,480;  the  tot«I  amount  of  mineral  raised,  1,709,0.10  tons;  the 
•TPiugi'  yield  of  the  ore,  4,;i33  oitavas,  or  as  nearly  as  possible  half  aa  J 
Wnce  troy,  value,  about  32s.  6d.' 

"The  ores  from  whieh  these  results  have  been  obtained,  as  will  he  seen  1 
bjrihe  following  figures,  have  been,  on  the  whole,  poor;  the  yield  haa 
bwm  tiilenibly  uiiifonn,  the  variations  that  have  occurred  being  attribn- 
W'le  nilher  to  the  proportion  of  slate  ground  with  the  ore  than  to  any 
flnctnation  in  the  (piality  of  the  lode  itself.     Improvements  have,  from  J 
ttffle  U>  tiiuf,  been  mode  in  the  mode  of  treatment,  and  the  loss  sns-fl 
liitiwl  has  ln-en,  year  by  year,  steadily  redueed. 

"The  average  yield  of  gold  per  ton,  in  oitavas,  on  the  whole  quantity  1 
rf  Btone  annimlly  brought  to  the  surface  since  the  year  1847,  has  lieen  I 
tolollaws: 
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4.17 

3.08 
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3.02 

ISGo 

'Tbs  go\A  obtained  at  Uorro  Valliu  is  usanlly  alloyed  wilh  about  SO  per  ei 
'  An  oitew  M g  dwl  1  T/HlEfi  troy,  or  a<)7485  oitaraa=l  (i«.li«y. 
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••  It  sliould  1m*  stated,  with  rrlV»iviu*e  to  tlu»se  li<pire.s,  tliat  they  dt>  not 
i'liriiish  reliable  data  whereon  to  lonii  a  jiid^iiient  as  t<»  the  iiieiva8iiij>^  or 
diiiiitiishiii;r  [)i'odiu*(*  of  the  aurii'enais  lorniation  in  dei»th«  hiasmiieh  a.s, 
nntil  recently,  no  ae<'ount  has  l.K*en  ke]»t  of  the  quantity  of  ehiy -shite,  or 
other  nnprodnetive  stone  raised  from  the  mines.  During  the  hist  six 
years,  cxeludin';'  JtS(>4,  durin;^  which  a  lar^e  portion  of  the  killas  or  ehiy- 
slatc  was  stamped  with  the  t>re,  this  unprodnctiv<*  stone  has  been  treated 
separately,  and  the  propoition  it  bore  to  the  whole  quantity  uf  stuff 
raised  has  been  as  follows,  viz: 

Ycnrs.  Pit  cent.    ;   Yrnrs.  Per  ceni, 

ls(;o IS  i  isClJ 22 

ls<;i 24     is(;j — 

JS(i2 24       IS(m 32 

"•  \Vhetlu»r,  dariii;r  previous  Vi'ars,  the  <pmntity  of  this  ciimi»anitivcly 
unin'oductive  stone  was  in  excess,  or  otherwise,  of  the  tbrep»in;r,  thi'i*«»  is 
no  means  <»f  ascertainin<;:.  The  fonnation  at1nrdin<>:  the  •rold  is  a  strnn;; 
W(»ll  defined  lode,  thou<;:h  irre;;ular  in  direct it)n,  dip,  and  dimension^:  its 
inclination  or  underlie  has  also  be(>n  f(Min<l  to  vary  at  dit1er(*nt  ilepths, 
and  in  ditlereiit  parts  of  its  extent.  The  vein  stone  is  mostly  composed  <if 
quartz  with  iron  pyrites,  disseminate<l,  more  ov  less  re;;:uiarly,  through- 
out its  mass,  and  the  lode  is  not  unfre<piently  travi*rsed  l»y  clay-slate 
and  liarrr'U  white  <juartz.  When  pyiite^  are  absent  in  tlii'se  rocks.  p»M 
is  seldom  |)reseiit.' 

••  In  >ome  i»lac«s  (he  v«'in  is  cav«'rnoM>,  and  h*ss  close  in  ils  text  ore  than 
in  oiIhts;  but  wliere  dins\  c;i\ities  ar*-  t'n'iph'nt  the  \iclil  of  ;^olil  diniiii 
islies.     Till'  nH»>t   i»icidncti\e  matrix   for  jiold   i>i  a  conq»act    mi\tuie«»l' 
(piart/.  and  p.M'itcs,  with  \;ir\  in^  qnantilicsot' >late.     The  ^reat  metallif 
er<Mi>  deposit  caHed  the  < ':M-hocira.  I>ahn,anil  (^>uebr:i  Pani'lhi.  i>»  onee«in 
tinnon<.  very  in«';;ular  \ein,  \aryin;:  in  width   from  7  t«»  70  t'iM't,  anti  at 
onr  ptjint  r<"achin;;  looteei.     Th4' aN  craue  thi«kne.ss  al  the  prcM'nl  deptli- 
I7ii   talhoms  peipfndirnlar  nn   the  <  arhorira   and    hi.'i   fathoms  on  lii*' 
liahn.  i<   P.»  feet.     The  stnpinu   pla***' f\teinl>  o\im "^07  >quare  fatli«»iiiN 
Then-  is  a  north  branch,  separateti  from  the  main  dcjiosit   b\  the  cmlo^ 
iiiu  ini'k.  c.dh'd  tlie  (laniba.  bnt  its  wnrkini:,  h.ivin^  btMii  t«»und  inq>ri>t 
it.il»!r.  lia>  biiii  fUsmntinned.     The  cn«"lo>inL:  itnU  i>  a  ela\  ^latr  of  t»»l 
eralil\  nniform  h-vtiiie.     The  >hafls,  no  ralhd,  lor  th«'  whole  of  tiif-  Mv 
ha^  biiii  e\ra\ated  fiom  the  surface,  ar«-  i-anied  <h»wn  at  an   iui  liiiatiiU: 
of  ab'Mit   {."t  .  and   th<>   mineral   i>  bioiiuht    \n  the  smt'acr  li\    tiam  «'ai 

1  !;•,:'■*»  «»]'  a  jMMnliar  coii>i  rneti«»n,  can  \  inu  lai  ue  kibbcN,  contaiiiin;:  a  t<»ii 
I'arh.  Thi*  niimral  innn^ht  to  t lie  >nrLii-f  i^  tirst  iVcrd  fioni  Mati*  .ual 
nthii  nn)»iodneti\e  ^tonr  «>n  the  .spaUiiiu  th)or>.  and  the  oie,  aftei  U-ni;: 
biokin  to  a  nnitorm  si/i-,  jv  v|;nii|M.d  line.      The  irje<*ted  >late  and  qiiait/. 

.\-«li      •»   .    Ill  IL'>!«  tir.   .'Il.'l    •••■!i!ill\     il-MI    j.\'ilt—    |i;r!i>lli:i-  i:r    -l'     tlilV*'!**!!?     |M.i!C-.,    .ir    I    .n 

v.ir*M.'  •(ii.iiit.fM  n;  (  m.  Iiiiii  iti*  lit'  liiiM-;  •'.••[••ni!*-,  I>1i»\mi  -j-ur.  rtihl.  wiy  iiiii  :v,  •.•pr»? 
|»\iai'^.  II. ••  ai-i»  |u«'M'iil  ill  flu*  \iMii. 


BBPORV  as  TRB  PRBCI0U8  HETAI.S. 

i*  r<-mi»v(!(l  by  trainwaj's  to  another  estublislmient,  half  ii  inilf  distant, 
uii«l  there  einiiloycd  to  assist  in  the  further  pnlverization  of  the  refii8( 
siiiid  from  the  first  stamping,  which  is  re-stantjieti. 

"Thi'  stamping  mills,  as  is  also  tlie  pumpiug  and  other  maohiuery, ) 
movwl  by  wattr  power.  The  piJverizeil  mv  issuing  from  the  stanj 
ttiffers,  llii'Oiigli  Jinely-perfDrated  copiwr  gi'atfs,  passes  over  bidlot 
Hkiiis,  in  the  first  instance,  and  htwer  down  the  incliued  tables,  ovQi 
iiui>ll(;u  cloths.    Ttie  bullock  skills  are  taktm  up  and  waobed  in  vats  ever 

liimr,  and  the  woollen  cloths  at  longer  intervals.    Tlie  concentrat^l  Hanc| 

lesnlting  from  washing  the  bullock  skins  is  subsequently  amalgamat«^ 

in  twrrels, 
"  The  subjoined  tabic  shows  the  rpmntities  of  rock  raised  and  stampetL 

tbeuiuoiiutf  of  gold  jiroduccd,  and  iinnual  net  profits  made  since  ISiSj 

iWnrtion  of  the  Morro  Vdho  mine,  BrazU,  (ISt.  John  d'El  Eeg  Minii^M 
Company.) 
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e  1860  the  slate  and  other  unproductive  stone  has  been  reject* 
•  ore  only  stamped.    The  chi,\-  shilc'  (bus  scpai'ated  is  crushed  iafl 
r  department  of  the  work,s.     In  the  ;ilH>ve  table  the  pmflt  for  thai 
t  been  calculated  on  iicctmnts  miidi-  up  to  the  end  of  FebniaryjT 
i»  the  other  figures  given  are  the  residt  of  operations  up  tii  the  end 
flf  Jh-e«'ml«»r  in  each  year.    This  company  empIoyH  upward  of  a,4(M) 
lUodis  from  VHi  to  130  of  whom  are  Europeans.    The  numl>er  of  stamp 
kadH  at  work  is  !.'{.'>  for  redaeiug  the  ore  in  the  first  instance,  and  SO  for'J 
n-8tAniping  thi*  residual  sand,  witli  sliite  and  quartz;  an-astias  are  alaa] 
used  for  re-pnlveriziiig  the  residual  sand,  und  an^  found  veiy  etficietif;3 
ftir  that  pan""*''-     J"'"^  v:uyk  pevfornu-d  by  the  staniiis  is  given  in  ihel 
followiiig  table: 
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iSfamjM  duty^  18CJ5. 
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IMPKKIAL   BRAZILIAN   MlNlN(t  ASSOCLVTION. 

"This  roiii])any  was  foriiuMl  in  1X25,  for  tin*  pini>«»o  of  working  the 

Gonjro  So<*o  and  otluT  mines  in  x\w  jirovince  of  !Minas  Genu^s,  and  in  the 

c'onrsi*  of  15  years  ])rodn(HMl  iu\'n'ly  a  million  sterlinjr.    The  following;  is  a 

statement  of  the  tinaneial  o])erations  of  the  Imperial  lirazilian  Mining 

Assoehition  at  (i<in«ro  Soeo  from  Jannary  1,  ISiMJ,  to  De^'ember  .'U,  lH5li:* 

IJiM-eipts— lMoe<-eds;  of  ool,]  dust £1,  4«i7,  44S 

I*aynu»iits — Salaries  and  wap's £4.SL*,  1M2 

Materials 451,  tMC, 

.i;.sS4.  mi 

I*n»vinrial  duties  paid  r>ra/ilian  ;^ov- 

erniiieiit C'MiK  777 

Kxport  duties  ditto L*L\  U):\ 


:VMl  ISO 


rr<ilits 


1,L»1S,1I7 
£.1VX  XM 


''Gold  was  <lis<'overed  at  the  snrfaee,  IL^L*  tathonis  above  the  1if»ttom of 
the  mines,  but,  owin;^  to  tiie  .slopr  of  the  ^^'roniid,  the  deepest  .sliatt  w;i<« 
only  5(i  lathoiiis  in  depth  ;  ami  tor  the  last  S  or  10  fathoms  the  vein, 
whieh  had  entirely  ehaiij^eil  its  ehaiJU'ter.  atV4)rded  only  a  few  ]»artieles 
of  .nold.^ 

"  Ihm  l*tfiro  Xttrth  *r l\1  litif. — This  eoiiipany  was,  on  the  reeomiiu'mla- 
tion  i»f  Captain  Treloar,  Ibrmed  in  isi;.'),  (or  tin*  pni'po.s(>  (»f  pnrelia.Mn^ 
and  wtakin;;  tin*  mint*  of  .Mono  de  Santa  Anna.  This  p»]d  mint*  forin.< 
a  ptirtioii  of  the  eelebratetl  ran^re  of  monntains  called  the  Sierra  de  Ita 
eolnmi.  The  mine  is  about  >i\  miles  north  from  Onro  I'reto.  the  eapital 
of  tin*  |»n»vinee  of  .Minas  Gerai's.  and  two  miles  west  from  tin*  eatlietlral 


'  I'iiiiiiiiiiiiit'ati'i]  liy  \V.  ,).  Ili'iiwiHii],  F.  K.  S. 

■  Tlii.i  ii.iiic  wan  uUiiuiitciv  ultuiuluiieil,  iil.oui  !h«*  y«  ur  ff.'i-.on  uccuuiit  uf  iu  jH»%ersy. 


HETORT  OK  THE  nniCIOTS  METALS. 

'  MiLrianiiii.     It  is  diiitJHit  from  tlie  St.  Jolin  d'El  lley  *.'i)mitaTiy'B 

nine,  Morro  Velho,  about  40  miles  in  a  southerly  and  easterly  iliret'ti 
The  holding  or  partition  of  the  mining  eonccssion  in  tliis  locality  «Ufl'cp 
from  that  of  similar  property  generally  in  MinaH  Geracs.  In  17G2  i 
mJMUuii  was  given  by  the  giivi'rniucnt  to  open  mines  ill  this  mouiitain 
whfircviT  the  miners  might  fifl  imlinwl,  and  on  doing  so  they  l>ecaui« 
Ae  lawfiil  TK^Hessorf  of  tilYy  paliiios  of  ground  on  eoL-h  »ide  uf  thtur 

■te  and  abattii.    Owing  to  this  the  mountain  is  studded  with  miiitiflfj 
it  thf  owners  from  time  to  time  went  on  selling,  until,  with  a  f 
liportant  exwptions,  the  whok'  became  th«  property  of  the  presen^ 
pany.     At  one  period  upward  of  5,000  miners  were  working  o 
monnt'ain,  and,  in  oixler  to  extract  the  preeious  metal,  most  of  t 
emslied  the  mineral  obtained  by  hand,  and  it  must  therefore  have 
m-h  to  have  repaid  them  for  their  trouble. 

"fioMd  Grande  Gold  Miuhiii  Compunif. — This  company  was  formed  i 
tS&l,  to  work  an  extensive  mineral  property  called  Rossa  Grande, 
which  are  said  to  be  several  gold  mines.  The  estate  is  situated  in  tUt 
pfuvim*  of  Minas  Geraes,  in  the  riciuity  of  the  mine  of  Jlorm  "Veil 
Tlw  fiity  of  Sahara  and  several  villages  are  within  easy  walking  d 
*  of  the  property,  and  the  road  from  Gongo  Soco  to  Sahara  and  tl 
St.  .lolm  d'El  Key  Company's  mines  passes  thi'ough  it.  It  is  of  gres 
,  MlMit,  and  is  estimated  to  eoiuprise  an  area  exceeding  21  Wiuare  inilei 
nrcr  1^,UU0  acres.  The  climate  is  said  to  be  saluhrious,  and  the  chu 
rtica  of  the  lodes  similar  to  those  of  the  Moito  Velho  mint 
3ie  estate  contains  three  dititinet  auriferous  rock  formations,  whiol 
Pbe  traced  for  miles,  besides  a  jaeotinga  formation  in  the  dh'eetioii  o 
u  Socx).  Diamonds  are  said  to  have  been  found,  and  the  alluvit 
sit  in  the  valley  is  believed  to  contain  sufficient  gold  to  uiake  i 
Inerative  for  working.  The  first  rock  formation  or  upi)er  lode  J 
t  MX  feet  wi<ie.  It  consists  chiefly  of  white  quartz  and  iron,  a 
ielded  from  4  t«  40  oitavas,  or  from  half  an  ounce  to  five  onuces  0 
S  per  t«>n. 
"TliL-  second  rock  formation  or  middle  lode  varies  hi  size  from  6  t 
fttt.  It  is  coin|»o8ed  chiefly  of  (jiiai'tz  and  auriferous  arsenical  pyrite 
Lmaps  of  gold  have  been  found  in  it,  and  the  ore  in  the  swells  haa  som 
times  jiftVinied  50  oitivas,  or  upwards  of  sis  onuces  of  gold  per  ton. 
tliinl  or  htwer  nx'k  formation  isof  greater  magnitude  than  the  other  ti 
beiuK  about  ^(i  feet  wide.  Its  composition  is  mainly  quartz  and  t 
oxide  of  iron.  The  wlmli-  ina-ss  of  this  lode  is  said  t<i  be  auriferous,  ai 
portioQH  of  it  have  yi<-lilrcl  .")0  oitavas  of  gold  i»er  ton.  The  mine  hasn 
yet  produtvd  any  considiTiible  amount  of  gold.  Tlie  greater  portion  Q 
the  time  which  has  elapsed  wince  the  formation  of  the  company  has  b 
flctnipied  in  clearing  out  the  old  workings  and  tlic  erection  of  machim 
'^Eaut^Kl  Eey  Compaiii/. — The  Moito  Sao  Vicente  mine,  worked  by  t 
eoiN[Nii>y  Kince  18<r3,  is  situated  about  24  miles  ejistward  of  the  Mon 
Vrfho tuinv,  and  about  22  miles  fiom  Ouro  Preto,  the  capital  of  the p 
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iiinM»r  Miiias.  Tliolii^liway  to  tlir  latter  from  tlio  interior  passivs  tlmmjili 
tlir  cstalr,  and  tin*  tlistancr  from  Xhv  Hmily  mines  formerly  worknl  by 
this  eonipany  is  about  17  miles.  The  estate  eontains  S4»veral  lo<les,  Imt 
th(*  diampion  lode  is  ennsidered  t<»  he  mon*  imiM»rtant  than  the  otlu*r$. 
The  mine  is  <m  this  h)de,  whieli  runs  ob1i<)ue1y  to  the  eleara^e  planes  of 
the  containing  rock,  its  eonrse  bein^r  si>nth  ."liP  east,  and  underlies  nonh, 
at  an  an^ih*  of  l.">-.  This  vein  l>eh)n;^s  ti>  the  <'lass  of  auriferous  riK'k 
formations.  It  ehietly  consists  of  <pmrtz,  i»yrites,  j^alena,  tellurimu.iind 
pdd.  It  can  he  traced  tor  some  mih's,  and  its  width  varies  from  iLMo 
.*>(>  feet.  The  rich  shutt's  di)»  eastwanl  at  an  an;i:h*  of  4t>.  The  contaiu- 
in«4:  n»ck  is  chiy  slate.  The  mine  is  situated  in  a  deeji  ho1h»>v,  nesir 
the  western  bounthiry  of  the  property,  ami  consequently  does  not  Jidinit 
of  draina;:e  by  an  a<lit :  puni))in<;  machinery,  thei*elore,  is  usihI  tVir 
this  pur] »osc.  Tlie  e\ca\ation  has  «^one  down  at  a  less  slope  than  the 
di]»  of  the  lode,  and,  conseipiently.  it  has  passed  from  i>ne  layer  of  tbe 
vein  into  am»therabove  it,  and,  since  the  riMurnsof  ;rohl  have*  beenmucb 
lii;»]ier  in  some  months  than  during;  others,  it  foHows  that  they  vaiyin 
richness:  \et.  on  the  whole,  the  mine  lias  been  jrenerally  found  toinijMXive 
in  desccndin^i".  lis  piesent  de]»th  is  alMiui  KM)  fathoms.  This  pii»iHTty 
has,  until  very  recently,  made  rejrnlar  returns  of  pihl.  but  having,  ill 
common  with  oth^r  mines  in  the  distri<*t,  sutfered  much  from  want  i^i 
workuH'U,  who.  in  conseipU'Ui'cot' tin*  war  in  which  Hrazil  is  luiweUfT.ip'A 
havi»  been  <baftctl  tor  military  s«'rvii-e,  it  has  been  obli««:ed  temporarily 
tt^  suspend  op<T:itions. 

••rih'  \  :ilnc  of  the -old  remitted  to  Iji^land  duiin^  the  tinn*  the  Kmily 
mine  was  iMini:  worked  b\  thi^  eonipanv  amounted  to  C."»..*l(Mi  l.V.  .V/. 

••  Fi«)ni  the  Morro  Sao  \'ieente: 

In  1st; I :j,  sriii    7   4 

lsri.'i.  1(1  Ma\,  l^tUi s.  ."iss  17   () 

Total 11.4-II     4  10" 

(  IIILl. 

Chili  has  lon.u  been  kn«»\\n  l<»  be  a  ^dld  luodueinu"  i'ountry.  and  Hum- 
bnldt  estimates  itNye;nl>  produet  in  ls<M»  ;it  7. ."i(K»  pounds  troy.  Amml 
iujLT  to  M.  DoMicvko  in  his  noie>  n]M)n  the  mineral  richness  ot'  the  <."««nii' 
tr\,  aeennipanvin.:  tlh*  ores  >ent  b\  theChilian  m»\ei*nmenl  ttt  the  KxIH** 

itMi,  it  is  impos>il»le  to  jnd;:e  «i!"  the  jnotbu'tiou  of  the  ;:old  mines  «w 

ili  except  b\  the  tpiantitv  of  the  metal  coin«Ml  at  the  Santiajrn  niiiit. 
This,  in  l.^i;."i,  amounted  t.i  slsr,.i:»s.  und  in  IStitl  to  siilM'tj):;.'!.  Tothi.-* 
ma\  be  added  ;i;>..is!»  mams  1 1.07 1  ounces,  of  ;Li<>ld  ex[»orted  in  hars 
in  l.S(;.*i.  tViini  whieh  i>  to  be  subtr;Mted  the  value  of  ;^i>hl  from  Peru  aim 
the  Ar^'iitine  jirovinees.  valued  at  >'t»l,."iH),  thus  retlucin^i  the  anionut 
for  ISi;.")  to  about  ?^IlL','.»lM». 

In  the  mineral  collect  ion  math' in  Chili  b\  Lieutenant.!.  ^I.  (iillis.  lli^rc 
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Kpecinions  of  golil-lwiiriiiy  ijuarta  exliibitiiig  all  tin.-  nsunl  ■ 
•».    In  the  di-iwriptive  notiee  of  this  collection'  it  is  observctl  tliat 
llic  iiieULl  is  found  in  veini*  triiveiiiing  gi-anite.    It  is  associati^il  willi  ii-oii 
or  copper  pyriU's,  arsenical  pjiitea,  blonilc,  galena,  ami  suljihiiift  of 
AntJBKiny.    Mention  lius  bei'ii  uiinle  by  M.  Crosiner  of  gold  (iei>08it*i  in  J 
tiu)  midst  of  deeoniposed  gianite  and  red  clay,  vliicli  do  not  appear  to9 
hsTtf  Iwen  fomiwl  by  thH  dcciimiKisitioii  of  regular  reina.    Tliie  ean  ti 
seen  near  Valparaiso.     Similar  deposits  are  noticed  as  occurring  ii 
elevan**!  parts  of  uionntains.    The  mo«t  extensive  deposit*  of  gold  i 
ou  till'  flanks  of  tlie  Andes,  nbout  40  miles  east  of  Chilian. 

The  g<ild  mines  iif  Chili  were  represented  at  the  Exposititm  by  a  weriesj 
i>f  "pi-iiiuenB,  No.s.  :i01  to  2fii).    It  is  stAtinl  in  connection  with  tlic«e  tha< 
ill  a<lditirtii  to  the  numei-ous  basins  of  anrifennis  alluvions  found  throujrli- J 
iii)ti:iiili.  thorp  ai-e  also  veins  and  metalliferous  masses  containing  gold  in  1 
all  the  granitic  and  cr>~gtalline  rock  formations  of  the  coast  an<l  of  the,a 
inierior  of  tliu  eh»in  of  the  Andes.    Most  of  the  old  gold  mines  whitibl 
were  worked  diu-iug  the  domination  of  Spain  ai-e  now  abandoned,  foij 
Ibv  nrason  Chat  the  mines  of  copj)er,  of  silver,  and  of  coal  are  more  attra< 
liTf  and  proiitable  to  the  miners."    The  following  is  a  desciiption  of  som 
irfthesiieeimens: 

Jfinc  Tom.  CiHimmbn. — No.  201. — Two  large  blocks  of  gold-l»e4iring;^ 
■inartJE  containing  pyrites  and  a  bhu'k  blen^le  (marmatite,)  which  is  t 
ftimami  ausoi^late  of  gold  in  Chili.  This  ore  is  al)Hudant  in  the  vein  a 
Uifiiiint-  kiionni  as  Toro,  near  Andacolle,  Coquimbo.  In  the  vicinitj-  o 
'  Ilii»  mine  there  Jire  extensive  placers,  which  have  been  worked  sincf 
before  the  discovery  of  America, 

At  Andacollc  there  is  an  extensive  nietallitenius  deposit  composed  o 
<«v  similar  tii  tliat  found  at  Toro. 

No.  2(12, — Specimensof  ore  similarto  the  above  butcontainuigcinnabarJ 
•liicli  is  found  in  many  localities  in  Chili  associated  witJi  gohl. 

LoM  Kemalinogy  Department  of  Copiapo. — Nos.  2fi3, 264. — Two  sjweimeni 
iifvopper  ore,  ver>'rirli  ingnldand  cont^aining visible  gold.    These miueftfl 
»im  prislnce  native  copper  and  oxiile  of  copper. 

Mine  Vnrhiynyo. — 8i>eciiueu  No.  204,  bin.    Native  gold  in  the  sniphuretl 
ftf  copiH-r  fmm  tliis  mine. 
MiiK  f'lt^tiUo  de  THHt,  Province  of  .Snn/ifljyo.— Native  gold  (No.  L*r>r>.) 


ARGENTINE  KEI'UIILIC. 

The  mineral  regions  of  this  republic  are  in  the  Andes  jKljoining  thost 
«f  (^hili.     Gold  is  obtained  in  the  pmriuces  of  Mendoza,  Kioja,  Tont* 
and  Sail  Jmin.    Tlie  mine  El  Morada  is  said  to  yield  ten  ounces  to  t 

■  L'aitiMl  hlaM  Kftf  nl  Attninoinical  Eipotlilioii,  Ac.  Appvodii  D,  MlneriUt  and  UiuW 
VnIMB  of  Chili,  hy  Prof.  J.  I.awrRDce  Binltli.    ' 

*K<>lliw6uii«tti)ue  9iir  le Chili  el  CmiiloguedusMineritux  Envoyee  >  ITiposiiioQ  UiitTWJJ 
•tne:  Pmw.  1HS7. 
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ton  (»f  ore.*  There  are  no  siitisfaetory  statistics  of  the  total  procluetion, 
which  is  pmbably  quite  liniiteil,  and  the  metal  liuds  its  way,  fur  the  most 
part,  intu  Chili. 

UUUGITAY. 

The  statistical  and  historicral  notitre  of  the*  n^public  of  l>iigruay  eiit'U- 
lated  at  the  Exposition  states  that  the  departments  of  the  country  adjoiu- 
in^  Brazil  are  rich  in  veins  of  silver  and  ^»Id.  The  auiiferous  quartz  is 
said  to  ^ive  larjL>:e  masses  of  the  metal.  Placers  are  found  and  worked 
upon  the  streams  that  des(HMid  from  the  m(mnt4iins,  but  the  suiierior 
attractions  of  stock-raising  Im ve  prevented  tlieir  full  exploration.  There 
are  mines  of  ardent iiV*i*ons  lead,  and  considerabh*  cpmntities  of  fine  agates 
are  ex|K>rted  to  Kurope. 

BOLIVIA. 

Tlie  g<»ld  washings  of  Ikoman]:liiza  were  n^nescMiti'd  at  the  Exposi- 
tion, but  no  statistics  or  (»tlu*r  information  c(»uld  be  obtained.  Gtild  waK 
formerly  ]irodnc(*d  at  Atacama,  on  th(»  Pacith*  side  of  the  Andes,  aud 
Lieutenant  (libbon  cites  several  hicalities  wliere  ;rohl  is,  or  has  lMH.'n, 
obtained.  Thecoina^'e(»f  ;:ohl  at  the  mint  of  Potosi  amounted  to  #11, ll^^ 
in  ISH).  Aeeordin^  t(»  Phillips,  <;:ohl  washing  is  carried  (»n  with  pixitit  at 
the  sources  of  the  Pio  ( irande,  and  at  TiiMiani,  near  Sorata,  at  Vunpis«  and 
in  other  localities.  The  total  annual  produce  is  eslimatiMiat  abtiut  1,(itlU 
pounds  Troy  ;  value,  about  .'*.'>(MMMM>. 

pi:i;r. 


The  Peruvian  Amh's  are  rich  in  p)1d,  \\hi4'h  is  tbnnd  in  nearly  all  the 
rixiTs.  The  plaeers  of  the  river  ('Iim|uia;;uillo  are  rieh,  and  have  Urn 
worked  tVom  a  remote  jMTiod.  A^'coidin;;  to  Forbes,  these  de|N»its 
appear  t<»  have  been  tbrme<l  of  the  debris  ot'  Sihirian  roeks.'^ 

liientenant  (iil»l)oii  deseribe.N^^ohi  minesat  Carabanya.on  tin*  muiheast 
sideot'themonntains,  where  th(>  tributaries  ot'the  Madrede  I >ios  take  their 
ri.se.  The  nu'tal  occurs  in  ipiart/  4»r  min^hMl  with  bhu-k  dust  in  a  \eiu. 
and  also  in  placer  deposits.  One  of  the  placers  worked  from  May  tn 
llccemhei,  in  isril.  \ichlcd  lL\'>  pounds  of  ;^old.  The  total  annual  pni- 
duction  of  Peru  is  bcticxcd  to  be  abiait  LMtHl  pounds  Troy;  aUmt 
!?.*»(MMMM)  in  value. 

Vr.NKZIKLA. 

.Mr.  l'ji;ii'ne  Thiiimi,  consul  of  \'cuczucla,  exhibited  sonn*  iiiten*sti«{j 
licit  uold  i)e:itiu;:  (piart/  from  tiie  nu'nes  of  rnratal,  wiuked  by  Mes^is. 
ri:ittistiui  and  Tru^tuck,  of  the  cit\  of  pMiIivia. 

a 

•  l.'i  I»ij»iil«.i<jiH'  AtiT'-mim'.  ra|»|HMt  iuln'>'«i'  an  :.'-iiM\fiiiiiu-nt  ilr  S.  M.  Hritaiiiiii{iit*.  f«if 
^t.  t'lai.ri-  Clan-  I'mhI.  Smifairr  t\v  la  l«i:atii»!i  Hi  iliiiiiii'jin- :    INuis,  I*'<i7,  j».  .VJ. 

•  li»  I'oir  oil  till-  CMMi!iij.»y  i»t"  Soiitli  Aiiiiiii'M.  Ii_\  P.ixiil  rmlM-!*,  V.  U.  S.  (Nuiiinuiiioaifi  u» 
lhi«  (Miilni^irul  Sui-ii-i\  «il  Luiiiloii,  Nov»iiil«T -M,  l-i»»».     CitiMl  l»y  J.  A.  rhiilirs  p.  *'•• 
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SEW  GRANADA. 

BoossingHult.  Chevalier,  and  otbers  Imvo  givpu  de8crii)tion8  of  thi 
adnen  of  New  Graaatla,  but  there  are  no  very  iiK;eut  eoniiectol  stittiA^ 
ticH  of  the  U>tiil  pi'ocluetion.    A  €0iTeB]>oiideiit  of  the  New  York  Tiibiiue,  " 
writing  aud^r  dulc  of  May  20, 18118,  Htiiti^  that  iiiiniug  is  receiving  much 
Utcntii>D  fk-uin  tlie  i>eup)e  of  Antioqtu»;  tUiit  much  caiiital  in  iuv08t«d 
in  tJie  mineH,  and  that  the  yield  of  the  preciuim  inetid»  is  considenihltt,  j 
reaching,  id  tlie  luuuth  of  March,  1808,  $132,141  in  gold,  and  $m,07o 
niver;  a  l«it«l  of  tl48,2m.    At  this  nitt-  tlie  t^ital  production  of  goldi 
per  annnm  woidd  he  ovei-  *1,500,(K)I>,  and  of  sUver  nearly  $193,000.    Wej 
however,  have  no  inciiiis  of  knowing  whether  iJie  nioiitldy  praduction  iti 
coiiitaiit  or  nearly  no. 

Mr.  r*hiUi|iH,  in  hiii  recount  work,  descriltos  the  piiueipal  gold-washingg  ' 
»*  tntiia(e<l  in  the  provinces  of  Antioqiiia  and  Vcniguas,  "  in  the  former 
afnhichthe  detritus  of  all  the  rivers  i»  said  to  lie  aiiriferonu;  and  soine 
(juartzveins.  occiu'riug  in  granite  and  coutainhi^  iron  pjTitee,  are  worked  ■ 
un  s  limited  scide.  The  principal  niini'M  of  gold  (laartz  worked  in  ISROil 
toe  on  the  river  Poi-ce,  the  veinn  reuembling,  in  every  respect,  thCiT 
qnwtz  lodes  of  other  auriferous  regions,  and  containing  a  conHtderiible  I 
unotuit  of  b'ou  pjTites  and  oilier  sulphides."  "Quarts  veins  are  alwA 
unoiiToas  in  the  provinces  of  Fuiiuuia  and  Veraginw,  but  the  amount  o 
gtilil  contniued  in  them  is  usually  siuall."  Cheviilier  estimated  the  peldl 
of  the  pii>viuce  of  Antioipiia  for  the  year  1847-48,  at  12,o00  ponndB.S 
Mr,  Daiison,*  iixjni  intumiation  bused  on  the  returns  of  the  British  con- 1 
«iil8,t«tunate8  the  total  amount  produced  from  1«U4  to  IS48  at  £40,817,066.  ] 
Beports  of  discoveries  of  new  and  rich  pla<rer»  in  1865-0(1  caused  quita'l 
(a  bamigrution  there  of  miners  from  California,  but  the  tenure  of  landa,  f 
the  climate,  and  dense  growth  of  vegetntion  were  found  so  utifuvorable  I 
'o  mining  that  those  who  were  not  struck  down  with  the  tever  of  the  I 
wmilry  left  thoroughly  disapiwinted. 

MAttlQCtTA  AJSD  MEW  GBANADA  MINlNti  COMPASY.* 

"The  mo^t  important  gold  mines  behmging  to  British  capitalists,  now  | 
worked  in  New  Granada,  are  those  of  Maiinato,  which  are  sitnated  ui  th«  I 
Jiroviiice  of  Antio'iiua.    Prerious  to  18^12  tliese  mines  were  woiked  by  J 
u  indein^ndent  coiupany,  but  in  that  year  the  above  assoc^iation  was  ] 
formetl  for  the  double  pnriwse  of  working  the  Marmato  gold  mine  and  J 
the  SuiibL  Ana  silver  mine,  both  in  New  Clntnadn.    At  the  time  of  their  I 
parchsuit^  by  the  pivaent  pi-oprietoi-s  the  mines  of  Marmato  were  prorided  1 
vftb  12  stamping  mills,  representing,  in  the  aggregate,  110  heads,  whichf 
dnring  the  year  1851,  had  cnisheil  12,488  tons  of  stuff,  yielding  on  an 
avw^i'll  I'0"y*'''ig''t8 11  grivinsof  fine  gold  per  ton,  andresnltiuginanet 
I  of  i^^iS  On.  Sd.    TLe  Marniatfl  mines  are  worked  on  deposits  of 
■Journal  Slntlatical  Stwiuty.  Loudon,  xiv,  40. 
»F™ni  Pliillips's  Mctnllurgf  of  Gold  and  Silver. 
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juirird'rons  ]ivntfs.  usiuilly  vii'Miii;;:  a  littl«^  nioiv  than  lialf  an  ounroof 
ji«»l<l  iM*r  ton.  TIh*  (|Maiitity  «»f  orr  raixMl  ihirin^tlir  yrnir  ending Mjuvb, 
is."i:>,  was  irKorMi  tons,  and  tlu*  qnantity  stam)KHl  11M»S«J  nms:  thetotul 
in'odnn*  lM'in;r<  ;rold.  1(»,711  onnrrs;  silver,  .^LSS  <ainc*i*s;  loavin*;  a  profit 
of  jCl.lU  lOx.  lW. 

"  Diirinu  tlu'tinanrialycariMidin^  Marrli,l.S.">4,tlu'orc»s  raised  amoinitMl 
to  17..572  tons,  and  tin*  qnantity  staui]MMl  to  1S,l*i'.")  tons,  yicddinjr  jr«»W» 
10,170  onnn^s:  silvrr,  ."».S!i.">  ounces;   and  resultin«x  in  a  net  jirotlt  of 
.Ct»,707  \'^s,  \hl,     Fnini  ^lareli,  ls."»|,  to  1S.m,  tlie  ore  raised  amounted  to 
ILirit  tons,  and  the  ores  stain]>ed  to  1S,2SS  tons,  whieli  produced  0,(Jl>?» 
ounces  of  line  irold,  and    l,ltK>  ounces  of  silvi»r;  the  ju-otit  for  the  year 
liein^  .£.'>.0.'iL*  ."ix.  7^/.     In  the  followin*^  year  the  ores  raised  amounted  to 
.ir).lM»«»  tons,  anil   the  <|uantity  stani]»ed   to   17,0tJS  tous,  yiehliuju:  ♦».40S 
ounces  line  ;:-old.  and    t.in.'i  «Hnu-cs  of  silver,  and  leaviujr  a  protit  of 
.C.-),Vi  14x.  1*//.  «»u   the  operations  «if  the    1-    months.     I>nrin«r  the  yt'&t 
ending  March,  I.S.'i7,  the  ore  stamped  amounted  to  in..'i70  tons,  yieliliiij; 
r>,l».'»5  ounces  of  pild,  and  .'{..Ti.*  <;unces  of  silver  obtained,  Imt  resiiltiu^ 
in  a  luolit  «»f  <»idy  C."»H  o.v.  Sf/.,  as  a   lar^ic  amount  of  maclnnery  was 
er«M-to«i  in  the  course  «»f  tins yi'ar.     lu  1S.V.I  the  ]u*«»lits  were  Ct»,!US  li**,."irf.. 
the  stutV  ci"nslie«l   in,.V.»S  tons,  the  -r^^hl  «ihtained  <»,t7t»  ounces,  ami  the 
silver  :>,.S7I  ounc-cs.     Tin*  profits  in  ISOU  amounted  t(»  £l-*,77S  Sx.  4//..  Imi 
we  hnve  n(»  data  relative  t«»  the  amount  of  on*  treated.  &c.     Imu*  theyoat 
endin«»- Mar«-h.  l>»f;i.  the  pmlit   was   C1.0s:>  is.v.  .V/.;  tin*  numher  of  tuns 
cru>hed.  ItM'll  :  tin-   \ield  of  ;rold,  ."i.o:;!*  ounres:  and  of  silver.  .*).r»W 
ouiici's.     From  ihr  'Jstli  of  I''el>ruarv.  ISiJl,  to  the  LMth  of  .1  an uarv.  !>*»-. 
the  ojM'ration.N  of  the  mines   wi-re   mu<'h   inti*rlered   with  l»y  the  rcvolu- 
tionarv  war:  onh   Hi.s.Mi  lon^  of  rock  were  cru>hed.  an<l  L'..VJl'  «»uii<r>of 
.iTold.  and  I,<W».'J  onnrcs  of  >il\<*r  olitaini'd.     The  loss  on  tht»  o|n*ratioiisof 
this  vear  amoniilcd    C-.71."i   lo.v.  \hL,  and  thev  wrre  ath'rwards  fur  s<»nir 
tinu'  aIiHo>t  >n.spcndcd. 

••Aftrr  tin-  tcrniin:ili«»n  of  the  revolutionary  movenn'nt  the  W(»rkswi*U' 
a.irain  resnnM-d.  ami  hetwtrn  Marrh  .'»!.  istil.  and  .March  .II.  l*<fM.  lO.'J'^l 
tons  of  <!nlf  weir  rru>hcd.  and  ahout  .'»,0(l0  ounces  «»f  lufohl.  and  l.'^'^' 
ounces  ot'  sihcr  <»l»iain<'d,  Imt  the  returns  were  not  Milllcicnt  t4»nicettlie 
outla\.  Thf  Marmato  proj»rrt\  is  at  the  ja-cM'nt  time  be  in  •;:  worked  at  a 
jiiolit,  and  tin- coni|>an\  ha<  recently  acqnire«l  the  A.umu'atal  mincNiu 
the  imnndiate  nei;^liboihood.  from  whicli  .NatisfactorN  re>ults  are  antici- 
jMitfd." 

TKNTKAL  AMKIMCA. 

A  small  ipnintitx  of  uold  is  annually  produced  in  the  icpuhlio  ^'^ 
"Nicarauna,  Ibindnra^.  Co-Hja  IJica.  ami  San  Salva«lor.  In  is."ii' tlu'iewas 
a  small  mint  in  Costa  IJi<a.  which  coined  from  J^.")!^  mm  I  lo-'^liMMMMiaiintt- 
all\.  principally  in  dollar  ja<'<c>  ot'  i;t)ld.  Fnaii  a  report  n)ad«*  hy  tlu* 
ma>;tci' <>f  the  oM  mint  in  b'^-.'i  it  a|>]M'ars  that  in  the  lo  yea r<  b« 'fore  1*^1^* 
^old  and  and  >il\<r  had  licen  coim-d  to  the  amount  of  J?.'i,.Sl(>,.'»S-,  aadbe 
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pjitimated  tlieiictiial  i)rrKlnc'tof  the  mines  at  t«ii  times  the  amount  coined, ' 
but  tliat,  piolialily,  is  tmi  Iiif,'!!  in  estimate.'  Ihinlap  observes  that  the 
ores  of  Uiindiuus  yi-ricrally  contain  fi-om  12  to  15  per  rj'nt.  of  silver,  and 
froni  1  t«i  IJ  jwr  cent,  ol'  jrohl.  The  latter  metal  is  also  obtained  in  the 
riVKT  de|)Ofiits  by  the  Indiana,  pieces  weighing  live  or  six  [>oun<ls  hav-  ', 
tug  ocoasiotiully  l>een  discovered. 

Rich  gold  wtusliiiigs  are  reported  by  tbe  saxae  author  at  Mat^galpa^  J 
Daar  Sego\-ia,  in  Sicaragna.  Tliey  are  also  worked  by  Indians,  w-hci!! 
annually  collect  and  sell  a  lew  jmrnids. 

In  tlie  mining  dintrict  of  Chontales,  Nicaragua,  there  are  some  gold^  j 
Iwaring  veins,  recently  noticed  by  Commander  Pim,  royal  navy.* 
dtBtrict  is  a1>ont  nddway  between  Lake  Nicaragua  and  tbe  CaribbcM 
sea,  and  coiuniences  in  the  town  of  Libertjul,  in  tbe  mountain  rang* 
nearly  i»a  nil  I  el  niHi  Lake  Nicaragua.  It  is  several  miles  wide,  but  is 
atinpariitively  little  known.  Tlipre  are  probably  two  goId-lM-aring  veins, 
neariy  |>anillel  sind  trending  northeasterly  and  wnithwesterly.  The  mine 
Jamli,  em  tiie  river  of  that  name,  has  been  worked  to  a  deptli  of  150  feet,  <■ 
i^ion  a  ridge  which  may  be  drained  by  tnnuels.  It  is  assimicd  to  bavtt 
im  average  width  of  three  yards,  and  tbat  it  will  yield  an  ounce  per  ton^j 

"iu  the  mountain  of  Agiincate,  in  Costa  Rica,  several  gold  mines  were 
TotkM  with  fair  profits.""    (1847.) 

CUBA  AND  SAN  DOMINGO. 

The  committee  of  agriculture,  industry,  and  commerce,  of  Bemedio^fl 
Cnbn,  exhibited  specimens  of  ores  of  gohl  from  the  mine  San  Bias,  inl 
tlifi  (listiicl  of  Gnaracabuya,  and  from  San  Atanasio,  a  league  and  afl 
Iwlf  distant  from  San  Bias. 

These  veins  are  described  as  occurring  at  many  places  in  the  districtrl 
Md  some  have  Iieen  explored  to  a  depth  of  &)  feet  and  a  length  of  3W I 

|ll«t.  Tlie  gold  i^  found  in  extremely  small  scales  or  points  between  the| 
layers  of  dioritic  rock  or  slates  and  of  serpentine.  It  is  associai 
iron  pyTJtes  and  ai-senical  pyrites,  and  occasionally  witli  tellurium.  The  I 
I  Vwdi  of  Sim  Atftnusio  varies  from  three  centimetres  to  21  centimetres  in  J 
'  lltirkueitH.  In  both  of  these  localities  there  are  traces  of  ancient  work  j 
hy  the  alwrigiiie.s. 

Cold  placers  of  considerable  exte,nt  are  known  to  exist  in  San  Doiniugo, 
tmt  they  were  not  re[ire8ented  at  the  Exposition. 

AUSTRALIA. 

The  gold  of  tbe  Australian  continent  waa  re|»re8entcd  in  tlie  EsjKiBition 
by  a  variety  of  specimens  of  the  quartz  lodes,  or  reefs,  specimens  of  the  . 

•  VW»  Niongiu.  People,  Stenrtj,  MonumoDln,  Ac.  by  E.  G,  Squier;  Introduction,  p.  40. 

*T)w  CIioduUm  mining  district,  Nicaragun,  by  Com tn under  Bedford  rim,  royal  navy. 
A  papu  n*d  U  Dnndev.  September  7.  \&S7,  beroro  tlio  Riitish  A^naviation  for  tlio  Advauce 
■#■1  «r  Science.     PablUbed  iu  tlie  Mining  Journul,  September  N,  t>^7. 

*I>aiilBp*>  CeDlral  America,  pp.  227  to  2Hi. 
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native  ffold,  models  of  the  hirffo  ini«i;jjf<»ts,  anil  several  series  illustrativf 
of  the  cliartieter  of  the  ji:ravel  deposits  or  placers.  These,  and  the  veins. 
were  still  fuither  illustrated  by  ^eologieal  maps  and  sections,  and  bj 
descriptive  and  statistical  publications. 

Anions  these  objects  we  noted  the  model  of  tht»  celebrattMl  '*  Welconu 
nujfjy:et,''  which  was  found  in  June,  IHTkS,  at  the  di|j:gin««:s  of  the  Ked  Uili 
Minhi^  Company's  claim,  Pakery  Hill,  Hallarat.  This  weijj^hcMl  2,21 1 
ounces,  Ui  iK»nnywci^hts,  and  was  valued  at  nearly  £1(MHHK  But  th< 
most  i)rominent  object  was  a  tall  jrihled  pyramid  ivpivsiMitinjj:  the  afrp^ 
pite  bulk  of  ^ohl  obtained  in  the  Colony  of  Victoria  fi*oni  Octolier. 
18.11,  to  October,  1S(J(;,  a  period  of  13  years.  This  pyramid  was  10  feet 
square*  at  tint  base  and  02  feet  5^  inches  hi^h.  Its  bulk  in  cubic  feet 
was  2,0814,  and  it  rcprcsenteil  a  value  of  £14(»,or)7,444  sterlin«r,  alMHit 
$730,(MM),(MM).  It  was  madi?  of  cariH»ntry  in  sections,  fitting  one  u]kni 
another;  the  outside  covered  with  stout  (*anvas,  upon  which  j^ravel  and 
^niins  of  sand  or  broken  plast(*r  were  ^lued  aiul  then  plded  over  soai 
to  imitate  the  appearance  of  a  pile  of  gold  nuggets  ami  dust  as  it  coiutM 
from  the  mines. 

VICTORIA. 

This  I'olony  is  situated  at  the  southeast  of  the  continent  of  AustRdia, 
and  lies  bctwtMMi  the  'Mth  and  30th  parallels  of  south  latitude  and  t1i6 
111st  and  l.lOth  iiicridians  of  cast  longitndr.  Its  extrenu'  h*ngth  fmm 
(»ast  to  west  is  about  IL'O  milrs,  and  its  greatest  breadth  about  2*»0  mili*^ 
Its  extent  of  roast  linr  isnearlv  tMMMnih's.  It  isoft<»n  mistaken  bv  writew 
for  the  adjoining  rolony,  known  as  South  Australia.  Its  an*a  is  Si>,s:U 
s«pian*  niih's,  bring  nrarly  as  hirge  as  that  of  (Jn^at  Ilritain. 

Tills  cohaiy  has  pnidnrtMl  mon*  gold  than  any  otluM*  divisitni  of  Aus- 
tralia. The  UM'tal  was  tirst  discovcrrd  at  Clunrs  in  March.  IS.'it^,  ami 
liccnsrs  to  dig  wen*  tirst  IssuimI  in  1S.'»1.  The  actual  arra  ni»w  niiniii 
upon  as  stated  in  tin*  -•Mineral  Statistics  of  Vii-toria."  isnr>,  is  T'jrijYj 
sipiare  miles,  and  the  estinnited  number  of  (pnirt/  veins  known  is  2,ii2tl. 
*' These  veins  traversing  lower  palaM»/.oie  strata  and  assoi'iati*«l  with  gnai 
itleaml  igneous  roeks  are,  so  far  as  is  at  present  known,  tin*  ]U'inniry  sount 
of  the  whole  of  tin'  gold  raised  in  Victoria.  The  thickest  and  most  \tn 
sisteni  veins,  or  'lines  of  ri*ef/  are  found  on  the  lowi'r  «»r  ohh*r  p«»rlionj 
of  the  serii's;  but  tlM»  average  yield  of  golil  per  ton  of  stiun*  has,  I  lK'lie\i» 
bi*en  greater  from  the  thinner  veins  of  the  uppi'r  beds."'  These  vciiu 
aie  described  as  "dikes  or  reefs,"  ami  art'  from  the  thickness  of  a  thnnii' 
to  l.'io  fret.  Thev  jLTenerallv  have  a  UMM'iilional  direction  and  an*  incliiiw" 
at  all  angh's  either  ti»  the  east  or  west  ;  are  often  vertical,  and  s«imetini« 
horizontal.  (>cca<ionall\  thev  coincide  with  the  plain's  of  stratiti<'atii>n 
but  they  usually  follow  t In* cleavage  plain's  i»rj«»ints,  and  ot'ten  the\  inter 
Si'ct  all. 

•  Knuii  N'oti's  on  tin*  Plivsifsil  (Jrocrranhy,  Cirol»»jrv,  iiml  MiiHTKlujry  t«l  VicU-ri*,  bj 
AUii'il  l*.  Srhwn.  Dlrt'i'tur  »»!'  tin*  (Ji'olii^u'jil  Suivi'v  :   Mt;llHnirii«'.  isiil. 
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The  grenWst  tl<i>th  hi  wliicli  uny  vein  lias  been  worked  iii  Victoria,  was  ' 
fitO  fret.  (l«6fl,)  at  tlje  Victoria  company's  mine,  Cluiit'S.    At  tlie  depth 
of  444  feet  in  the  Port  Phillip  company'a  mine  one  ounc*  of  gold  per 
tOD  has  l>e(.-D  obtained,  and  tbe  experience  in  Australia,  as  in  Calilbiiua, 
liuiw*  that  veins  do  not  ^ovt  [looi'er  iu  de]ith, 

The  hpa\'ie8t  imggt't  or  connected  ma*<fl  of  gold  known  to  have  been  4 
Rmiid  iu  a  qiuutz  reef  in  the  Colony  weighed  nearly  13  {loiiads,  and  cants' J 
Fhttii  a  dfpth  of  40  feet  from  the  siu-facc  at  Old  Quartz  Hill,  Citatehuaiue.  T 
Gold  has  betin  observed  in  sandstone,  as  at  Prior's  reef,  CaBt«lniaine,  1 
isd  iu  diorite,'  and  limestone. 

In  the  8|iecimens  at  the  Exposition  illnstrating  the  chararter  of  th«  I 
anrifen>UH  reefs  of  tbe  colony,  there  were  some  which  reBcnibled  the  Nova  1 
8(ii(Ha  gohl  qnartz  more  than  the  Cidifomia,    The  gold  has  a  higher  I 
Wilor,  and  is  liner  than  that  trtna  Oaliforida.     One  of  the  specimens  (No. 
1S6)  resembled  the'  cpiartz  of  Grass  VaJley.    Another  eontnined  a  large 
omuuiil  of  sulplmret  of  antimony  in  close  association  with  the  free  gold. 
Iu  regard  to  the  fineness  of  Vii-torian  gold,  Mr.  Ulrieh  observes  that  it  . 
nngcH  between  20  and  23.5  carats,  the  Ballarat  gold  being  of  tbe  high-V 
eM  stoiiilanl.     From  only  one  district,  Lake  Omeo,  is  the  standard'J 
r^m*d  as  Itelow  IG  carats,  and  the  alloy  is  copjier,  with  a  tnite  of  silver.  T 
Mr.  Selwyn  lias  arrived  at  the  conclusion  that  there  are  at  least  two  ' 
jfininct  set«  of  quartz  veins  in  Australia,  one  of  which  is  quite  barren, 
s  ntn'er  yielde<l  any  gold  to  the  miners  or  to  tbe  ancient  streams  J 
He  regards  tbe  veins  as  having  been  formed  at  two  differ- -f 
3  remote  i>eriods,  the  barren  set  being  the  oldest,  formed  before  I 
ine  or  Middle  Tertiary'  period,  and  the  productive  ones  duriug'J 
^Uiooene  pOJitwl,  or  anterior  to  the  distribution  of  Pliocene  gravelttff 
h  we  found  to  coatatn  gold,  while  the  older  drifts  do  not  contain  it^V 
rtheF  support  of  his  cAnclnsion  that  there  are  two  sets  of  quai 
I,  he  mentions  a  fact  well  known  to  experienced  qnartz  miners  a 
pnciiectors  in  Australia,  that  in  many  districts  there  are  qnartz  ledgwl 
that  nrt^  entirely  barren,  in  close  proximity  to  those  that  give  handsome^  | 
tetoms.    This  fact  is  a  fandliar  one  also  to  American  quartz  miners,  not 
OOl;  in  Cabfomia,  bnt  in  the  Appalachian  gold  field,  and  it  suggests  the 
I  Itobability  of  there  being  quartz  lodes  of  two  or  more  distinct  periods 
mericA  as  iu  Australia. 


AUSTRALIAN    PLACERS, 

f  for  tbe  largest  portion  of  gold  obtained  in  Australia  is  from  gravel"^ 

eit«  or  plai^ers  like  those  in  California.    They  arc  either  in  the  beds 

ing  Btreams,  or  in  terraces  along  the  banks,  or  in  ancient  chan- 

^Tiuming  transversely  to  the  existing  di'aitiage  of  the  country.     ManyJ 

c  rlcbcat  deposits  are  found  under  hea^-y  accmnulutions  of  stratifiet 

1  lavas,  with  layers  of  basalt  on  the  top  forming  table  mountainKfl 
)  California.    There  is  a  great  difference  in  the  thickness  of  thea ' 
'  Ulricli,  Geulog;  auiJ  Miner«Jogy  of  Victoria,  p.  *}, 
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plat-cr  «lri»osils  in  (lin'dTrnt  ]»liUM»s.  In  sonio  that  are  not  oovorHlbj* 
basalt  tlu'V  liavr  Ikmmi  tnnnd  to  1m'  tVnin  1:50  t<»  140  lei»t  thick,  and  in  imc 
instanrc  a  shaft  has  h<M'n  snnk  to  a  drpth  ot'nuuv  than  4(M>  feet. pasiiiii^ 
lioin  toi>  to  bottom  thr«Mi;;h  a  eonjiloineratt*  tbrnied  of  wattT-woru  jHfb- 
bh»s  and  blue  flay,  and  had  not  reaehed  the  bed-roek  in  lSO."i. 

Of  tiie  a;ne  of  tlii'sr  di*p«isits  Mv,  Si'hvvn  observes  as  follows:  "Tlie 
exaet  period  in  the  Tertiary  epoeh,  where  the  jrohl  drifts  eoniineneed.isat 
present  i'\rredin;;ly  doubtful.  Xo  beds  are  yet  known  in  Vietoria  Jis.<«v 
eiated  with,  or  forming  a  portion  of  such  drifts,  that  e«>ntain  fossil  marine 
aniiuals.  N«'ithrrhasany  ••old  Imm'U  obtaini'd  from  ImmIs  b«»low  the  known 
fossiliferous  T<*rtiarv  strata.  The  volcanii*  roeks.  eonsistinjr  chieflvof 
varietirs  of  traehylie  doU'ritcs,  basalts,  trai'hytie  porphyries.  &e..  arc* in 
many  districts  intcr-stratilied,  in  eoiitemp<irane<tus  layers,  with  the  sands 
elays,  and  ^Travels,  of  what  ar*'  at  present  eonsid<*red  to  be  the  nldert 
«i:old  diifts,  in  whi«'h  the  lowest  stratum,  wln-re  tin*  pdd  oeeurs.  alnuist 
invariable  consists  of  a  water  worn  cpiartz  ;;Tavi'l.  That  theiv  are  ^»ld 
drifts  markin;;  at  least  three  distinct  dei)osits.  the  results  of  successive 
upheavals  anil  dejiressions,  isipiitc  ctM'tain  ;  and  it  is  now  alnntst  ctjiuilly 
eertain  that  the  earliest  of  them  was  the  ri'sult  of  tlu'  commencement  of 
the  oldest  pliocene  |»eritid.  In  accordaui**' w  ith  this  view  they  have iHfB 
divid(Ml  into  «»lder  lMi«»cene.  newi*r  Pliocene,  and  jiost  l*lii>cene  dejMisitSL 
These  three  .sta;iH*s  siimetinu's  occur  in  tin*  sanu'  hM*ality  withmit  tli6 
interxenlion  of  aii\  \nlc;mic  rocks,  in  whi«*h  case  three  bott«uus  or  jr«»lil- 
bearing:  strata  are  found  in  nur  shatt.  the  la.st  beiuir  ah\ay>  on  thesuliii. 
iinmoNcd  Pala-u/njc  nuk.  About  HUMret  i<  the  greatest  known  thick- 
iie>s  of  ihoe  iihici"  IMiocruc  «lcpo>ils.  inehulinu"  tin- associated  volcuuir 
rocks,  and  at  ihi^  fhpili  ii<h  deposits  of  liohl  :ire  found  in  them  rc>tin;,' 
on  the  .slt>pc>.  and  in  the  hollows  ot'  what  was  once  the  ohl  Pliocene  st-a- 
bed.  The  c\aet  lelat ions  of  the  liojd  bearing  drifts  of  the  u]»per  T<'rti- 
ar\  pcrjiMJs  lo  the  niarini*  TeiliaiN  >an(ls,  cla\  **,  and  linu'stones  of  tho 
.Miocene  and  Ijucne  snics.  i>  a  \fr\  interest inu  point  in  \'ictorian  iSivV 

»  "^     ft 

oi:\  not  Net  < -biridatcd.  and  i>nr  w  liich  nia\  have  an  important  beariiiL^t^u 
the  jnoliabh-  cxi^nsion  o|'iln'  deep  ^ohi  leads  ot*  iJallarat  and  i»Thcr:l«»W 
lields. 

•'  In  follow  iim  tlie  ]i'a«ls  tliex  .m-  in\  ariablv  found  to  ileei)eu  in  the  livw 
eral  dinetitin  of  i  he  e\i>iin;;"  ^nrfaee  wat«rshed.  Thus,  at  P»aUarjit  ami 
otln-i' ;:iHd  fiehlN  o!i  the  south  siije  tit"  the  di\  idini:  ranu"e,  thev  dei-iwiiin 
a  so'ilheih  diieeiion;  while  at  Cbnies.  pM'ndiut*,  vVc.,  the\  invariably 
deepen  in  theopjio>iie  or  nort!ieil\  ilitection.  ami  theri'  se«*ms  no  r«*a.st>n 
wh\  tlie\  >honhl  not  exieinl  nnth'rneath  a  verv  lar;;"e  part  ot'  tlieeXtcn* 
sive  plains  tiiat  >ti«  Ich  from  the  noilheni  ,ut>]d  tiehls  \n  the  Murra\.anil 
from  the  vnnihern  Mank  ot'lhe  dividini:  lanu'e  t<»  the  seaboanl.  wla-n'Vrt 
theteiliaiN  roeks  foimiiii;  thcM-  plains  rest  direct Iv  on  the  low«'r  nala'- 
ozoic  "^Irata." 

Thew  ajipears  howcxer  to  be  some  <lonbt  w  liethi-r  i^ohl  ma\  not  1m', 
or  has  not  in  leality  been,  tbnnd  in  some  ot*  the  «leposits  (*t»nsidered  :i'5 
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MiiH*no,  fur  it  »iipt;nre  hy  an  ubsi-rvatiou  of  Btv.  W,  B.  Cliirke,  iji  I: 
[Ki])i-r  upon  the  HL-diiiiciitiiry  t'oriiiatiuus  of  Xew  South  Wiiloa,  a<:i'oiuiia-  1 
njiiig  the  exhibits  of  that  colony  hi  thu  Exijositiou,'  tUiit  gold  baa  been  I 
(littrnvcrwl  in  the  so-<;alle(l  Miowue  deposits  of  Victoria.  Mr.  ] 
Smytli,  in  his  Intvi'colonial  Kxhibitioii  <?«»ay,  cites  the  fact  that  rich  1 
quaitx  has  lioeii  obtained  from  ^'eat  deitths  in  these  Miocene  deposits,  T 
and  this  may  iioHuibly  be  the  gohl  that  .Mr.  Clarke  refers  to,  but  it  will  I 
lirseeu  at  oiiw^  thut  qnaitz  vvius  may  lie  found  in  the  Mioeeue  Teitia- 1 
rii^K,  nnthoul  allevtiug  the  couclusioii  of  Mr.  Selwyn  iu  rf;;iird  to  the  bar-  I 
nmneiw  of  Mit>cene  drifts. 

The  regions  of  Galhirat  and  Bi-ndigo  have  bevu  the  most  productive.,J 
Bollarat  ia  the  centre  i>f  the  irnlil  districts  of  Clunes,  Creawidt,  Smytbe's^J 
Egtrtoii.  tiurdiiii,  Mi<'i>:lit/.,  Liiilon's,  OiU'uIiam,  &c.  Bendigo,  the  most  ( 
iail»rtant  guld  lield  of  thi-  Haiidbuist  district,  whs  originally  a  shallovl 
^hl  fiel<1,  mime  of  its  famous  giiUeys  yiehliiig  many  ouncej^  to  the  tub  I 
haling  been  scarcely  »  yard  iu  depth.  In  place  of  these  placer  diggiuga,.,] 
tiuw  nearly  or  quite  exhausted,  the  chief  induatrj'  of  Bendigo  is  quartS'  1 
uuniiig,  which  extends  over  on  area  of  some  40  square  miles.^ 

Till*  atteiitiou  of  the  geological  survey  of  Victoria  has  latterly  been  J 
directed  to  the  verj- important  question  of  the  age  and  probalile  aurll'er-f 
<M  or  Rou-anrlferons  chura^-tcr  of  what  are  called  "  the  lower  drifts  of  J 
Metoiia,"  and  &om  the  facts  observed  the  following  couclusions  liavo  1 
been  niTivvd  at:* 

"L  Thai  these  piirticnlar  drifts  are  clearly  antecedent  in  date  to  the  ] 
Bpiierauil  middle  Miocene  beds,  under  which  they  have  m)W  been  traced, 
•nd,  tluTcfore,  that  they  are  far  older  tlntn  the  lowest  Pliocene  gravehi, 
Inwhicb  iige  the  "deep-lead"  gi-avels  of  Bellarat,  the  WHdte  hills  of  Beu- 
ilip),  and  otlier  similar  rich  gold-bearing  gravels  have  lieen  referred. 

"2.  Tliat  they  di>  not  probably  contiiin  gold  in  paying  quantity,  the  | 
iWBon  being  lliiil  they  are  derived  from  tlie  abrasion  of  qnartz  veins  j 
ttiot  tliemsches  cimtiiined  little  or  no  gold,  and  that  were  prubabl^v  formed  I 
liy  tones  in  oix-nitiim  aa  long  prior  to  those  which  produced  the  gold- 
litaring  veins,  at*  the  denudations  jiroducins  the  barren  Miocene  gravels  I 
•ta*  prior  to  those  wlueb  g;ivc  rise  to  tbi>  I'liocene  pixiductive  ou^s, 

"I  will  now  brierty  stule  the  facts  wliiih  hiive  hHl  to  these  randasinns: 

"l*iiring  the  progress  of  the  geological  siirvey,  deposits  from  a  mere 
aqtphig  to  over  'MW  feet  thick  have  been  met  with  in  several  localities, 
bun  spa  level  t«  an  elevation  of  4,000  feet.  These  consiBt  of  beds 
of  day,  imnd,  cement  or  coiigloraemte,  gravel,  and  large  hoiddera, 
flu*  gntvcl  and  boulders  much  water- worn  and  rounded,  and  comxK)sed  1 
'ilhcr  "f  qnartz,  quartz  rock,  or  hard  silicious  sandstone.    They  rest  ott] 

-'  [he  luJnslrinl  Products  of  Nfw  SutHh  Watex,  forwarded  to  tbe  Pam  Unj-  J 
n  ut  IH)T.     Fnaled  bj  nulhorilj  of  ibe  goienimeut  cuimniasionen.     Sto. 
>l  riin);  anil  Melnlhiit;;  of  Gold  nod  Silver,  p,  IIS. 
=  Til.'.   WI-K-  piiblinIifJ  M  «  purliamenlarj  piiprr.  Sib  May,  18(10,  nud  are  republished  h 
I   llr.SRlfvnliihie  "Xoleson  thePhfaimtGMi^npUy,  Qr-ology,  aiidMIneralugyuf  Viutiiria," 
VelboaTiH*.  IfiOti,  anil  (llntritiutMl  ut  the  pKiis  Exbibilion.     Sv<^  i>)i.  1^1,33, 
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the  onliiuny  Rlatos  iiiul  ssnidstoiies  (Sllnrinn)  of  tho  goU  fields,  and  are 
oftou  in  the  vicinity  of  rich  gold-bearinpf  qnartz  r<*i»fs. 

**Til1  qnite  recently  1  have  considei'ed  these  deiMisits  to  be  tme  older 
rii«MHMM»  ^old-drifts,  or  of  the  same  a^  as  the  rich  lower  drifYs  of  Ben- 
di^o,  Kpsoin,  Ballarat,  Castlenuiine,  and  other  giiid  fields,  all  of  which 
drifts  they  very  clowly  res4»nible  iMJth  in  litholo^cal  chanu-ter  and  ^yeo- 
lo^ical  i>osition.  Iloldinj;;^  this  position,  I  have  hitherto  lieen  at  a  loss  to 
ex2)lain  why  they  had  in  no  instance  In^en  found  to  contain  pdd  hi  pay- 
in<^  (quantity.  Nanierons  shafts  had  been  sunk,  and  levels  diiven  in  them 
in  the  most  likely  placets,  in  various  localities,  both  by  miners  and  by  the 
geolojjfical  survey  parti(»s,  with  a  view  to  develop  tlM»ir  sup]Sosed  aiirifer- 
erons  contt^nts,  but  always  with  the  ssime  unsuccessful  rc*sult.'* 

PRODUCTION  AND   EXPORT   OF  GOLD   IN  VICTORIA. 

Tlie  following:  statisti<*s  of  the  production  and  movement  of  Victoria 
gold  are  taken  fi-oni  the  <*ssay  of  Mr.  ArcluT,  circulatt*d  at  the  Eximi- 
sition  :* 

'•The  exiMnts  of  Ui^Ad^  the  j»roduce  of  Victoria,  in  18(15,  amounted  to 
1,543,140  ounces.  This  ipiantity  was  alnait  2,24t>  ounces  short  of  that 
in  LS04,  The  total  <puintity  of  Victorian  gold  wliii-h  jtassed  through  the 
customs  of  this  :ind  the  adjacent  coloni«*s  since  the  first  opening  of  the 
gohl  fu'lds  amounts  to  .'i2,L*72,7i).'5  ounces,  n»pn»scnting,  at  .€4  \h'V  tanice, 
a  vahic  of  Xl.*i!>,0!M,17-,  The  ffiHowing  arc  llu'  quantitirs  exported  in 
ea<.'h  year: 

Xrt  f\r ports  of  Victor  inn  ijohl  from  IjCjI  to  ISIm,  Inrtusirr, 

V«-ar.  I  QiiiuitJly.  Vi'jir.  (Quantity. 
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'\'\tv  rn'jrn-.N  III  Vii'tmiii:  a  Mati>tiral  Khshv  I«v  WilliHUi  lleury  Arrhrr,  Ri'gi^trar  Itro^ 
iT»l  of  Viciiiiia.  At*.,  Ac.     MiIIkjiiiiu*,  I&><i7, 


b  brought  down  to  the  end  of  1805,  in  th<>  snme  proporHou  as  the 
IftplK-flrinp  in  tlip  euRtoraa  retnrus,  would  make  tlio  total  quiintity 
of  onrecorded  ^old  taken  out  of  tlie  colony  trom  the  toniiueneeuieut  t*» 
that  (late  equal  to  2,863,247  ouuces,  which  heing  added  ti>  thi»t  which 
paased  through  the  customx,  and  that  in  xxissciMioii  of  the  treiisurj', 
banks.  &e.,  would  make  the  total  produce  of  the  Victorian  gold  fields,  to 
the  end  of  18G.'i,  amount  to  35,286,040  nimces,  whicli,  at  £4  [ler  ounce, 
wonlil  rcpii'tfent  a  Tftlne  of  £141,144,ltiO." 

To  this  may  bt-  added  the  jiroduction  for  the  years  1860  and  1867,  the 
ttwt  iK'ing  stated  approximately  in  the  ujinenil  atatiatics  of  Victoria  for 
the  year  1860  as  1,479,I»43  ounces ;  value  at  £4  per  ounce  £5,916,779, 
about  #21l.ri8a,895. 

Later  returns  received  since  the'  foregoing  was  written  state  the 
yliild  of  Victorian  gold  for  186i-  aa  1,480,507  ounces,  and  tor  1867 
1,392,3^(6  onnees,'  and  for  other  years  as  follows,  differing  slightly,  as  will 
beMCii.  from  the  amount  given  for  corresponding  yeai's  in  the  preceding 
taUe: 
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VWldtiig  the  value  of  the  production  for  1866  and  1867  to  the  estimate 
e  total  value  up  to  1866,  viz.,  £141,144,160,  we  have  $760,000,000  as 

tately  the  total  production  of  Victoria  to  tJie  present  time. 
B  gradual  diminution  in  the  export  since  1862  will  be  observed,    A 
jrin  Dicker's  Mining  Becord  says: 

t  has  been*  the  custom  to  attribute  this  falling  off  in  the  yield  of 

pild'lields  to  a  decieiise  in  the  number  of  miners,  who,  for  various 

!,  have  embarked  in  other  piirsuitj^,  and  permanently  forsaken  the 

l^-fields.    The  returns  of  the  number  of  miners  employed  thronghont 

tW  jear  would  seem  to  btiar  out  this  view.     In  1865  the  number  of 

.eiii|)lnyed  thi-oughout  the  year  was  83,214;  in  1866,  73,657;  and 

',  65.8.J7;  a  reduction  as  between  186.1  and  1867  of  17,357  miners,' 

I  the  diH^rejise  has  been  aUke  gradual  among  miners  employed  in  alluvial 

I  iail<]nartit  workings.    In  1865  the  number  of  alluvial  minefs  was  62,131; 

fioUfiG,  .WHIK;  and  iu  1867,  51,719.    The  number  of  quartz  miners  iu 

IliC  WM»  17,326;  in  1866,  14,878;  and  in  1367,  14,138.     Whether  this 

-  Vbction  will  [trove  coutinuoua  is  a  matter  for  conjecture.    Tlie  spirit 

/  spoculation  in  regard  to  mining  adventures  indicates  that  capital  is 

inh<r«i tiling   whenever  there   is  legitimate  occasion   for   its  use,  and 

ciita  at  Ballai-at  tend  to  encourage  the  belief  that  there  is  yet 

B06t  inexhaustible  treasure  remaining  in  the  soil.    The  decrea^  in 
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the  >ielrt  of  jyold  lias  not  bei'ii  proportionat-ely  greater  than  the  decrease 
in  the  nnniber  of  minei's,  and  their  wa^es  have  eonseiiuently  inqiroved 
yearly.  In  18C0  the  average  annual  earnings  iwr  man  were,  in  round 
uumlnn-s,  £7l>;  1S(JI,  £74;  1802,  £07;  18(W,  £70;  1804,  £74;  ISO.),  £74; 
1800,  £80;  and  1807,  £80." 

Aeoonlinj;:  to  the  mineral  statisties  of  Victoria  for  18(U5,  tln»  nitio  of 
vein  gold  from  quartz  mines  to  the  placer  gold  was  as  folUiws: 

From  quartz  veins 5l*l,  01 7   oiincea. 

Fnau  iilaeers 058, 1 77} 

The  number  of  quartz  miners  emi»loye<l  in  the  ditleivnt  distiicti}  wm 
as  follows: 

Balhirat 2,005 

Beeeliworth 2, 041 

Sandhurst 1, 118 

jVlaryborough 2, 292 

Castlenmine 2,  G48 

Ararat 874 

Total 14,878 


Altliongh  the  ii*tunis  for  18r»0  of  the  yield  of  gohl  from  the  qmutz 
v<»ins  do  not  inehuh*  all  the  mines  of  the  ditfcivnt  districts,  they  are 
VfM*y  <'onq»lete  and  instructive,  and  give  a<'curate  information  relative  ta 
an  aggregate  amount  of  soiJOSijJ  t«»ns,  which  yiehleil  l.VJ.siiri  onnn's 
7  pennyweights,  or  an  averagi*  (»f  10  i»enn\  weights  10.2  grains  jkt  t4«i. 


Mining'  «li^tn<-t«.  Ti»n>*  cru-liM-l.         Toial  i"r«'ilnir.  Y  ••.•!  i^-r  :v«. 
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The  ])nces  ])ai(l  for  winking  qnart/ ranged  from  is,  t<i  CI  lo.x.  |K*rton. 
TIm»  nnniber  of  Steam-engines  in  o|»ei:ition  during  isofi  \\a.>:  Alluvial 
mining  cngiin's,  |S0:  aggn*^ate  horsrpowi'r,  0,*.»si.  ijnariz  muiiii^ 
engines,  510:  aggn'gatc  liorsr  power,  0,2.'>1.  Number  «»t'  si;ini|i  head^^ 
Ti, i;»7.  In  lS«r».  according  \n  Mr.  .Vrclier,  "tli*'  niarliines  ummI  in  gi»M 
mining,  at  the  end  i»f  Isim,  numbered  0..'i.'i7,  repri>srntingan  ajiproxiniatif 
total  value  of  .Cl,77."».27l.  The  number  of  stt-ani  rngines  XMuking  was 
001,  of  which  I7.'>  w<»re  emploxed  in  alluxial  and  WH  in  quart/  mininsi. 
Till'  aggregate  horsepower  of  tin*  former  was  S,20S;  that  «d'  the  latter 
wa.N  s.tioti,  making  a  total  dI'  H».S14.    The  folhiwing  machiue.N  weiv  iisid 
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in  alluvial  miiilnf;:  3,^28  piu1<lliii{;  umctiiu«>8,  i27  wliinis  mid  i 
115  whips,  78  liorsf-piimps,  64»  bIiucps  and  tiiniH,  (lia\iug  4,42S  slmct 
Idxoa,)  190  water- wheels,  33  hydraulic  hones,  Uili  piuiips,  8  denieka, ! 
dmhitig  inaehiuea,  (having  461  Htanip  heiids,)  and  4  boring  uiudiinei 
Hie  following  niachiuea  wens  need  in  qnartz  mining:  IH)  enishiiq 
nacfaiites,  (ha\Tng  5,119  stamp  heads,)  231  whiuis  and  pulleys,  50  wai 
vhwlH,  15  derriiike,  {W  whips,  and  10  quicksilver  cradlca." 

Some  ftirther  details  regarding  the  number  of  iiiachiues  in  n 
(lie  average  yield  of  tlie  <iu«rtz  of  diftcrent  distiicts,  are  cited  liy  Mr. 
Phillips  fVom  the  surveyor's  reports  for  1860.     It  apjiears  that  in  that 
jtsar  01,075  tons  of  quartz  from  tlie  Ballarat  district  jnelded  38,3 
oiuicea  (i  iieniiyweights  of  gold,  or  an  average  of  12  i)enny»'oight8  1 
grains  per  ton. 

From  the  Beeehworth  mines  3,725  tons  10  linnch-ed  weights  of  quart 
piM  1  :{.8((2  onaces  0  pennyweights  of  gold,  =;  3  ounces  14  i)ennyweight 
lOgniirift  iKT  loiL 

Tin?  Sandhurst  district  iiffordwl  2,578  tons  15  hundred  weigtits  of  qnailz,  J 
yielding  tJ,.'t01  ounces  8  jwany^veights  of  gold,  =  2  ounces  7  pennj'weight 
13  grains  per  ton. 

From  thii  Maryborough  district  there  were  crushed  4,,'>48  tons,  pra 
during  fi,34.T  ounces  1  pennyweight  of  gold,  =^  1  ounce  7  pennyweights 
21  ^ins  per  ton. 

The  (liHtrict  of  Castlemaiue  produced  13,301  tons  15  hiuidred  weig] 
affiffding  14,955  ounces  11  peunjiveights  of  gold,  =  1  ounce  2  jiennyj 
weights  11  gniins  per  ton. 

Ararat  yiflded  1,265  tons  10  hnndred  weights  of  quartz,  wliieh  f 
2,002  ounces  10  jieniiyM-eights  of  gold,—  1  ounce  11  iwunyweights  IS| 
^n«  i»er  t^n. 

In  the  same  year  there  were  294  steam-engines,  of  the  aggregate  horse* J 
I  [lower  of  4,137,  employed  in  a11n\ial  mining,  and  417  engines,  of  thai 
aggregate  i>ower  of  0;G45,  employed  in  quartz  mining.  There  were,  itt  j 
addition,  1.^8  water-wheels  and  3,958  hoi'se-puddling  machines  in  oi>era-3 
tioB.  The  total  approximate  value  of  the  mining  plant  in  the  cohiny  I 
Van,  at  the  same  |>eriod,  estimated  at  £1,299,303. 

CLITSES  AND  OTHKR  GOLD  MINES— VICTORIA. 

Tlie  following  special  descriptions  of  the  Clnnes  and  other  inqioitant  I 
Vfeturian  mines  are  extracted  fhim  the  work  of  Mr.  Phillips,  p.  114,  and  J 
are.  in  part,  cited  by  him  from  Dicker's  Mining  Eiscord: 

Clinks. — Port  Phillip  and  Colonial  Gold  Mining  Company. — This  is  the^ 
■Hwt  iuijKirtant  and  extensive  qnart.z-minmg  eutei-prise  in  the  eolony.J 
Hie  extent  of  the  claim  is  UJO  acres,  held  on  a  lease  for  21  years,  from  lafc*! 
January,  1857,  at  a  royalty  of  seven  and  a  half  i»er  cent,  on  the  gi-oss  J 
value  of  die  gold  raised.  Oiwratious  were  commenced  by  the  present  J 
tmaiptuiy  iu  1857,  and  in  the  following  year  Mr.  Selwy-n,  the  government  3 
geologist,  thus  writes  of  its  mines  and  establisbmeuti): 
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<^  Within  the  last  12  moiithn  I  have  visited  all  the  principal  qiiartz  reefi 
and  (.*nishing  establishments  on  the  northern  and  western  gold  fields,  and 
the  Port  Phillip  and  Colonial  and  Chines  company  is  the  oidy  one  I  have 
seen  of  which  it  wonld  1k»  possible  to  siiy  that  it  leaves  little  to  be  desired 
either  as  i*egsii*ds  the  syste^n  of  working  the  mine,  or  the  genend  aniinge- 
ment  and  management  of  the  machinery." 

Tlie  reefs  worked  aiiti  live  in  number,  and  an?  endoswl  in  a  8<ift  whit€ 
and  bnn^'u  slaty  sandstone,  which,  like  the  veins  themselves,  runs  nearly 
nortli  and  south,  and  genendly  dips  toward  the  east.  With  the  exception 
of  the  overlying  tabniar  basiUt,  no  igneous  itK'ks  occur  on  the  surface 
within  thwe  miles  of  these  veins.  The  nearest  granite  is  at  Mount  Beck- 
worth,  nine  miles  west  of  the  company's  proi)erty.  Nearly  thitH*-fouitha 
of  the  land  hehl  by  the  comi>any  is  occupied  on  the  surtace  by  a  sti-atum 
of  tabular  basidt,  and  it  is  only  in  the  southwestern  corner,  where  this 
i^ock  has  been  ivmovetl  by  denudation,  that  the  shales  and  sandstones, 
with  their  associatetl  quartz  veins,  C4)me  to  the  surface. 

The  gn»atest  depth  to  M'hich  the  Chines  has  lMH.*n  worked  is  4H5  feet, 
and  the  total  amount  of  (piartz  treated  sin(*e  the  commencement  of  oiiera- 
tions  in  isr>7,  to  October,  18(W»,  has  bi^'U  ;U*J,r>!).'>  tons,  yidding  ISo^i^S 
ounc<*s  S  grains  of  gohl,  giving  an  averagti  pnKluce  of  11  iH^nnyweights 
14^  grains  per  ton.  Mr.  C.  11.  Fielder,  the  seci-ctary  of  the  company, 
furnished  the  information  embodied  in  the  folhiwiiig  tables: 

livtttrn  of  quartz  era ahcd  from  Jiifn\  IsriT.  to  October^  ISIMJ, 
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Tin*  snbjnincfl  tabh*  givrs  the  iiioiithly  n»sults  i»f  thr  ii|U'ratiiMis  n! 
thi*  ntiiipaiiy  in  Victfuia  Xunw  January,  ISIm,  to  Jniic,  ls<»<J,  botli  iiiflu- 
si\r.     Tlir  rnisliiiig  apparatus  roiisistrd  of  seven  stamping  iiiillMtr  iMt 
tiTJes,  riinipostMl  in  th«'  aggregate  i»t'  SO  heads,  eaeh  wt-i^iliing,  inehulinj.' 
tlie  stem.  friMu  six  tn  eight  hundred  weigiit. 
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15ALLARAT. — Tlio  following  workin|»:8  in  this  locality  are  dassetl  as 
alluvial : 

Cosmojwlifan, — ^CV>imin*n<*o(l  1857 ;  claim  8S0  tVi»t  on  the  jriitter;  1>asaltic 
rock  llli  foct  ill  tlii<'kiu»ss;  total  l<»ii*rtli  of  diivaffcs,  2,5<K)  feet;  stiifl' 
l>u<ldl<»(l  and  waslicd  u])  daily.  This  undcrtakinj;  had  produced  3S.249 
ounces  4  i»ciinywci;rhts  10  «;raiiis  of  {xold,  of  the  value  of  £J.VJ,44l!,  and 
l>aid  dividends  to  the  amount  of  jC12r),4.">4  up  to  NovemlM»r  11>,  lSli4. 

riiitoiJ  tlrtcrnhd  Hand  of  Hope. — Exti'iit  of  (*laim,  .S(J,(>40  feet;  com- 
uuMiccd  in  1S.">0,  and  had  yielded  jrold  to  the  value  of  X2r>*l,ri47 ;  of  which 
amount  .£147,UOO  had  been  jiaid  in  dividends  u])  to  *51st  ]>ec<*nibcr.  181m. 

DvjUnur  Cmnpany, — Conunenced  IsriiJ,  and  had  afforded  20,1!>7  onncts 
IS  pciinywci^rhts  of  ^old,  of  the  value  of  £81,10l';  out  of  which  £«i(5,4S3 
had  Ihmmi  paid  in  dividends  ui>  to  December  li4,  1SIJ4. 

Koh  inoor, — ( Commenced  1S,')7; iU'oduce,(»0,.'W2(muces; value, £241. li.'tt; 
dividends  i>aid,  £17<>,08(),  u]*  to  December  (J,  lS(i4. 

Pnui'V  of  W'aU'H, — Commenced  February,  1S57;  j^old  jimduciHl,  22,012 
ounces  11  pennywei<ihts  lt>  j^nains;  value,  JCt Ml, 7.*jr>;  dividends  paid, 
i:51,rM2,  uj)  to  DeciMuber  10,  l.S«)4. 

Alsfint  and  Wrardair, — (\)nnn(Mu*<Ml  tluly,  iJCiS;  pdil  ]mNluc<MK  2,.VCi 
ou!M*es  1.")  penny  w<»i^hts;{  ;j:rains;  value,  £10,4."il ;  dividends  paid,  £1,SS4, 
up  to  Au^iust,  ISOl. 

(in  at  I'J.rfrndvd, — Commenced  1S.'>7;  anumnt  of  ^(ild  i»roduced.  82,754 
ounci's  0  ]ienn>  \vei;iliis  14  grains;  vabus  .C.'»2.'i,!m;7  :  divi«lenils  pai«l. 
i:27l,l."iO.  lip  to  I)i-(«-mbrr  4.  ISdI. 

r»rMNVoN(;. —  lUdi'uijiniKf  Mining  Cnm/tanf/, — Alluvial  ;  commi-natl 
yovembi-r.  1S.'>7:  ^old  proiliieed,  I.').17.-»ounces  HI  |K'nn\  \Nei;:lil>22;;raiii"i: 
value.  C172JI!C>:  dividends  \y,\U\.  Css.007,  pn»\  ions  to  N«>\fiiilMi- 2i;,  InH. 

1)avij:sI'(UM). —  AV/r  W'tnnhot  Hill, — Albnial;  commenci'd  April,  I'^U: 
j;:old  produre«l.  1  1,01-  ounces  11  |ienn\  wei^ihts  ltl;;rain>;  vahu'.  C"»'^.a.V.»: 
dividends  p;nd,  C-Js.  loo,  \\\\  to  NoveinhiT  ."►,  isoi. 

Ilr.Nunin. — Cat/irrinr  litrf  rnitcd. — (.)nartz:  claim.  TiOl  \;ndN,  luM 
undiT  a  i<*ast'  fnmi  the  jL;o\frnmenl :  \«'iii,  4  leet  wide,  with  Miike  -•»" 
>vest  of  north,  and  a  di|)  to  the  east;  e«»mmenci'd  Mai<-h,  isiil  ;  -oM  pn* 
dn<*ed,  21,tK'»0  ounei's  !.*»  |M*nn>  weights  12  ;;rains:  >  abu*,  C0r»,7*>l;  di\i 
dends  p:iid,  C2!»,7.'»o,  ]>revions  to  Dec-embrr  17,  ISOI. 

S«'\lJsn\Li:. — Annirll/f. — Albivinl;  area  of  rhiini.  l.'l*  aeie^:  d«  ptli  t«t' 
b:i>;;ill.  s|  frt't ;  2  gutters  rnnninii  jKirallel;  <lcpth  of  wa.sh  ilirt.  I.^  !e«t: 
*H}h\  piodueed,  1,272  ounces  1  I  penn\  NNei;:iits  12  jirrains;  >;dui-.  C17.«»1'<»; 
di\  idiMhK  paid,  Cl,000,  up  to  September,  ISfU. 

II\n»\  \*.\M.i:v. —  Hrifish  (inid  Mltiluff  ('(on/tanif. — Alluvial:  extrtit  ft 
claim.  "»o  nrre.s;  held  nnder  a  h'a>e  iVom  thi*  ^oxernmenl :  tin*  cullei  i* 
.'»o  t'«M-t  in  wifhh.and  the  ileptli  of  the  wasli  dirt  jibout  .»  feet :  eoininrnr«-«l 
in  .lnl>.  ISfiO;  jjrodnce  of  ^<ihl,  17,.VJ1  nances  <i  iienn>  \vri^ht>  1  uraiii; 
\abie.  C7o,l*jf;:  di\  id«'nils  p;iid,  Clo.soo,  up  to  .M;ir«h  1,  ISf.iJ. 

Tif/  Atftdii  iitdd  Minlntf  Cninpanif. — Albnial;  commcMieid  SepttinlMi. 
l.s."»'»;  i\tint  ot'  claim,    10  acres;  hehi   under  a  lease  from   the  C  inwii; 
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I  ilirt  from  2  to  3  feet  in  thickness;  gold  pifKliiccd,  fi,133  oiuices  T^ 

p«ui>-w<>i|rlit.s  S  grattia;  value,  £24,535;  divideuds  paid,  £9,802,  np  to 
DeeetnlK-r  10,  IHCA. 

Cleft  ill  the  Rook. — Alluvial;  comineDced  November,  1859;  extent  of 
eonoe^oii.oO  acrfs;  held  under  a  le^aefPrtiu  the  Cwwn;  maiu  le-ad  beo^ 
iag  uonh  and  sonth;  tldrkness  of  pay  dirt  fioni  2  to  7  feet;  prodnee  0 
gold, 3.848  ounces  14  peuiiyweiglits  11  grains;  value,  £ld,2S7;  dividend 
paid.  X.">.fl60,  up  t«  December  12,  1864. 

Wood's  Pihnx. — Alpn  Great  Centra}  Gold  Mining  Company, — Quarted 
oommeiired  July,  18«3;  produced  37,500  oujjces  of  gohl;  value,  £il2,8iaj| 
up  to  -Inly,  1865. 

Bftpf  Milting  Company. — Quartz;  commenced  July,  1863;  produce  ( 
,  8,732  ouuc«8  3  pennywciglit ;  value,  £27,032,  up  to  July,  1806. 
HEW  SOUTH  WALES, 
uew  colony  next  adjoins  Victoria  upon  the  north  and  west,  aadB 
I  oldest  settled  poitiou  of  Austi'alia,  having  been  founded  by  t 
uent  of  Gi-eat  Britain  a«  a  iK-nal  Bettlemeut  in  the  year  178( 
t  ^d-producing  region  it  cannot  rank  with  Victoria,  and  the  statlq)^ 
1  returns  are  not  as  complete.    The  tot^^  production,  up  to  the  clo( 
(rf  ISfiU.  anioiuited  Ui  about  £8,000,000,  while  the  eximrts  from  Victoria 
uuuiuitfd  to  nearly  £!K),(H)0,000  for  the  same  period.    According  to  the 
gOTeniuient  retiuns,  entitled  Statistical  Abstract  for  the  several  Colonial 
Hnd  othiT  Possessions  of  the  United  Kingdom,  1806,  cited  by  Mr.  Phillips, 
tile  espoit  of  coined  and  uucoined  gold  from  this  colony  up  to  1S04  had 
been  nearly  as  follows: 

Bxportu  of  coined  and  uncoined  gold,  Nete  South  Wales. 


f 


P..Od. 

QaMlliy. 

Vil». 

BI6.7S1 

2T7.S3I 

443, 4ra 

.    487.558 

m.B»j 

741.  OSS 
aB3,69!l 
740,048 

2,690,845 

773,  aoa 
vs.>eo 

156,151 

1,773.851 
1,701,774 



%m.aa 
2.Mt.m 

■I.;;:; 

fiz::;::;:::::::: :::""::"::::":":::"":::::::::::  ■:::■':■"■ 

6,063,576 

ti3s.m.m 

Hr.  Phillips  observes  that  it  is  probable  a  large  part  of  the  gold  exiidT-  J 
,ihim  New  South  Wales  is  the  product  of  other  portions  of  Austr 
e6dtuat4is  the.  total  produce  of  the  gold  fields,  since  their  discover 
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ill  1S51,  as  not  more  tlian  4,000,0(K)  ouneeH,  and  the  prenent  annual  yield 
as  ;J20,(MK)  ounces,  value  at  $19  i>er  ounce,  $0,08<),000.> 

Acconlinji:  to  the  Rev.  W.  B.  Clarke,  tlie  K<>^<^»  "^  i"  Vietoiia,  i.s  ilerived 
chiefly  from  th<»  Lower  Silurian  fonnation,  but  he  Iwlieves  it  tt)  exi^t  in 
almost  every  distinctive  rock  in  New  S<mth  Wales.  The  alluvial  deposits 
are  not  so  extensive  as  in  Victoria,  and  it  is  found  ditti<*ult  to  amign 
them  with  any  precision  t^  the  ei)ochs  adopted  by  Mr.  Seh\\\Ti  for  the 
latter.  The  gold  alluvia  of  th<»  Uralla  rest  cldefly  on  frninite,  and  are 
covered  by  a  great  thickn<*ss  of  basalt,  as  in  the  Victoria  fields,  and 
are  pi'obably  of  the  same  p(»riod. 

SOUTH  AUSTRALIA  AND  TASMANIA. 

These  colonies  also  produ(^e  a  small  amount  of  gold  annually,  valued 
in  the  aggregate,  from  I80I  to  1S(M),  at  £;J74,0<K),  one-half  of  which  is 
suiiposed  to  have  <»ome  from  New  Zeahind.  The  foUowing  tabh*  of  the 
amounts  and  vahie  of  gold  exi)orted  from  these  colonies,  including  some 
from  New  Zealand,  from  the  discovery  of  gold  to  tlie  I'losi*,  of  1800,  is 
given  by  Mr.  Pliillips,  page  121 : 

ExporiH  of  gold^  htcliuUug  nome  from  Xeic  Zi'fihtml, 
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•':.«■• 

.'1. 'jriii 

•-»:.rti^ 

.'1.  -j.'Mi 

•Jl.u«i 

1  :..!»;:•» 

'>JL.W 
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;»:j.  .V.M 
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CjlKENSLAM). 

This  is  a  rninj»jirativ<'ly  new  Uritish  colony,  and  coniiirisrs  iht' whuU* 
north<»ast«*rn  <-oi  iicr  of  Anstnilia.  Its  ami  is  (»7S.(MM)  .sqnan'  niilrs,  nearly 
lour  times  as  gicat  :is  tliiit  of  I'ranci*.  It  {uodnccs  annually  a  small 
qnantity  of^^old,  and  tlir  exports  in  IStJd,  ns  furnished  by  the  eusNmis 
departni(*nt,  iinionnted  to  .CS.'s.'iLM ,  or  about  .'?100,0(K>. 

The  ronimissioners«it' the  <'olony  exliiltited  some  tine  spi'einii'ns  of  golil 
nug;^ets  anil  gohl  bearing  <pi;irt/  at  the  Ivsjiosition,  the  hea\  ii*sl  nu;:get 
weighing,  oiiginally,  SI  oniu'es,  i»nt  the\  were  not  aeeonipanied  b\  an\ 
stjitisties  in  detiiil.  Aeeiinling  to  Dieker's  .Mining  Ke<'«inl  ot"  April  17. 
ISiitl,  thiTe  is  bnt  one  (piart/ eriishing  estiiblishnient  in  the  eolon>,  and 
onlv  one  (piart/.  mining  conipMnv  at  work. 

•  l\ir  •ioiin'  hiU'T  stHlisticM  nt  pruductioii.  hih'  luijji'  I'C, 
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NEW  ZEALAND. 

Gold  was  first  discovered  in  Hew  Zealand  in  1843,  but  attTa<;t«d  little  j 
Mteiitiou  until  1852,  when  it  was  also  found  in  Auckland  and  Otago. 
Siuce  then,  tlie  known  lioiits  of  tUe  gold  region  have  been  greatly  ejctca- 
iLed  by  discoveries  from  year  to  year  up  to  the  present  time,  and  gold  ia 
uijw  milled  over  a  vast  area  in  the  provinces  of  Ot«go,  Auckland,  Selson, 
and  Canterbury-. 

According  to  the  reports  and  awards  of  jurors  of  the  Xew  Zealand  I 
fxUMtioa,  1865,  the  amount  of  gold  exjwrted  trom  Uie  province  of  Otago 
from  1861  to  1865,  inelusive,  was  1,699,667  ozs.,  7  dwt.,  6  gr. 

The  following  table,  compiled  fi-om  the  moutldy  retiu-ns  of  gold  expor-  J 
Wd,  and  jniblished  by  Mr.  Phillips,  shows  the  quantity  and  value  of  gold 
tram  the  gold  fields  in  each  island  and  the  whole  of  New  Zealand,  exported  ' 
from  the  eolony  from  lat  of  April,  1857,  to  31st  December,  18li4.    In  these 
returns  the  vidue  was  i-alcnlated  on  the  estimated  rate  of  £3j  I7«.  6d.  per   ] 
ounce,  ^ith  the  exception  of  the  gold  from  the  North  island. 
Ejrpartu  of  gold  from.  N^eio  Zealand. 


Pn>di>«  of- 

During  18«. 

Prora  April  1,  1857,  10 
Dec  31,  ie«3. 

»1. 19M. 

QnuiUlT. 

V*lii>. 

(JnunllJ. 

ViJofc 

qu.u,a.y. 

V^». 

Ounca. 
3,«a 
178,733 

il0.5W 

i,«T.t»a 

Ouocu. 

6.076 

1.263,11! 

£111,333 
(.MM,  560 

B.S34 
1. 738,835 

6.T4I,I« 

Sr     

»*— 

it«.m 

il.BST.MI 

l,S(»,lBe  S1,913.8S3 

1,749,3» 

£6,771,730 

Wording  to  the  Eev.  W.  B.  Clarke,  the  rock  formations  of  New  Zea- 
iud  are  a  re|>6tiHon  in  kind  of  those  of  Australia.  The  alluvial  de- 
poaite  are  doop  and  extensive,  and  similar  to  the  Australian.  A  large 
pwt  of  the  gold  is  produced  by  sluicing,  and  but  little  atteution  hau  yet 
beeu  pitid  to  working  the  veins. 

If  we  a«*iume  that  the  production  of  gold  in  New  Zealand  has  dimiU' 
iahed  yearly  in  the  same  mtio  a.s  that  of  Victoria,  the  total  product  for 
1867  was  approximately  $6,000,000,  and  this  is  the  amount  credited  to  . 
1   tlw  colony  in  the  summary  of  total  iiroductioii  of  the  world,  given  at 
Uiu  uad  of  Chapter  III,  and  in  Chapter  ViU. 


CHAPTER  III. 

THE  GOLD  PRODUCTION  OF  EUROPE,  ASIA,  AXD 

AFRICA. 

Russian  Goi.d-Fi eld— Prodi rcTiox  of  Differkxt  Districts— Total  Proihttios— 
MiNFs  Keprkskktkd  at  the  Paris  Exhiiiition— Great  Extent  of  the  Gold 
Field— Austrian  Gold  Production— Spain— Italy— RoiM  AN  lA—FRAXi'E— United 
Kin<;dom^Gold  Localities  in  China— Japanese  Gold  Mines  and  £xih)RT»— 
Method  (jf  Washing— Africa. — RfcsuMfe  of  Total  Gold  PRODUtrTioN. 

RUSSIA. 

In  tho  IJnil  iiHmiitaius  vein  mining  for  g(»l<l  piiH-c^ilcHl  tlio  nnNloni  alln- 
vial  (»r  placer  washing.  The  existence  of  gohl  in  tht^se  nioiiiitain8  and 
in  tht*  Altai  was  known  to  IhTodotns,  but  its  iiMliscovery  by  the  Rusmans 
dat4»s  from  1743  and  1744,  during  explorations  ordeivd  by  J  Vter  the  Great 
A  result  of  this  dist'overy  was  the  establishment  of  works  for  the  extrae- 
tion  of  the  metal  from  the  ores  at  Woitski  in  174.1.  In  the  same  yrar 
wtnk  was  commenced  by  the  government  sit  I>eivsofsk,  and  this  miuehtia 
continued  in  operation  until  the  ]>resent  time.  Its  ])roduclion  up  to 
18.V5  has  b(M»n  estimated  at  l(K2r»7  kilograms  tif  lun-e  gold,*  or  about 
3,.'>3n,2.')S  troy  ounc(»s,  which,  at  s^liO  jn^r  ouium*,  gives  tin*  aggivgatc  of 

OtliiT  veins  have  lMM»n  discovered,  but  have  not,  in  gener.d,  lHH*n  re- 
munerative, and  nearly  all  tin*  gold  ]»roduct  of  liussia  is  fmm  placers 
Work  upon  them  was  commenced  by  tin*  govennucnt  in  ISU.  and  from 
that  year  to  1Sl*0  the  prodiu-tion  wasbut  slight.  According  to  M.  Michel 
riievidicr*  the  prtnluct  in  1>nH»  was  only  \H\]  kihigniins  of  g«»ld,  ami 
from  isio  to  |si».*i.  only  *XV\  kilograms.  This  wsis  for  the  western  rralisui 
g(jld  field  <MsIy.  (lold  was  al'tt'rwanls  found  upon  the  (*a>tern  slo|HM)f 
tlH»  <'liain,  and  trarctl  eastwiird  into  Siberia.  The  acti\e  working  of 
the  placers  <latc>  from  IsiMMn  wcsU'rn  Siberia,  and  from  is.*»s  tbreasteiTi 
Siberia,  where  the  ))l:icers  nre  more  nnmerous  ;ind  extensive  than  in  the 
western  jiortion.s.  and,  in  fact,  have  an  enormons  extension  euMwanl  to 
the  I'aeilie  eojisi.  A<'<'ording  to  the  ollicial  data  famished  ai  the  K\|n»- 
sition  by  the  Imperial  Commission.'  tin*  gold  washings  of  the  em  pin*  an* 
now  I'onnd  upon  the  eastern  side  of  the  I'ral  miamtains.  in  the  goveni- 
na*nts  of  Perm  and  of  Orenbnrg:  in  the  system  Saxaiio  Altai«pte,  ig<»\- 
ernments  of  Tomsk  and  of  Venissei>k,)  and  in  the  s^stenl   Yal^louiioi 

•  M.  Naios  TamN-ifuko-OiivNrlikoiV.  Di- I'Or  i-t  lU- TAip-nt,  ("huiittT  XI,  p.  PJ?* ;  cilc^  l^v 
DalUi/.  !)••  Ill  Pri»|iri.  tr  dfs  Miiit-s.  II.  :W.». 

•  (.'oiir*<  trKruii.  Ptiiiiiijiu',  :M  voliunr,  I>r  la  Miniiiriii*.  hi'Ction  VI,  CMiapttT  II.  p.  'X'n  cllt^ 
l»y  DmIIo/.. 

'  Aju'ic;ii  StHiisti<|Mi>  "li's  Korri'M  Proiliu'tiven  ilo  hi  Kii.Hsif,  pjir  M.  do  HuschiMi.  nnnexv  »a 
('at«il(':rui'  SjK'fiHl  (](•  la.HfCtiuii  Riis:«io  :  .rvo;   Paris,  l-«i7. 


The  lotal  valup  of  the  golii  pWMluctiou  for  the  year  18C3,  cfilciUated 
ajKm  ihe  price  established  by  the  Crown,  wliich  buys  all  the  produce  of 
thv  mines,  wtis  19,307,112  roubles,  (77,223,448  fraues,)  eqniTalent  to 
aboat  ^lo.44r>,ti(i0. 

Tlje  most  piofitabk'  washings  are  thoseof  OlekminskjOf  Bargoiisiiisk, 
aad  iif  Zlat«uat,  Tliose  of  the  Altai  come  next.  No  figures  of  the  pro- 
(Inetiuii  ut  the  MasLiuga  of  Gorobhigodat  ha\'e  been  received  since  18C1. 
itafornier  luiidiiitioii  WHS  from  foiu- 1«  five  poods,  about  80  kilogi-anis, 

'Tbr  BiiMiBD  pood  equals  16.3S0  bilogrBing,  according  to  the  Ublea  in  the  official  cals- 
lugseuf  the  RuKsian  depurtment  of  (be  Exptwitiou.  Other  authorities:  M.  Tarageeaka- 
Otnacbkoff  places  it  an  eigoal  to  16.370  kilograiaa,  and  H.  Le  Fla^,  ( Voyage  dant  la  Ruttie 
M*n4ionolt,)  al  16  T.'i  kilograma. 
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or  $51,51K).  In  general,  the  prwluction  of  gold  has  not  been  increafsing 
since  1850,  as  shown  by  the  following  tabular  statement  of  the  produc- 
tion for  the  years  stattid : 


Yean. 


1830. 
1840. 
1850. 
1860. 
1861. 
184». 
18<r). 


Product  of  waihlnga. 


In  poodK. 


In  kilognunii. 


Poods.  I. 

360  8 

5U7  3a 

1.4:>3  32 

1.457  16 

1,456  5 

1,460  29 

1,459  8 


5.904.9 
9,311.0 
23.872.8 
23,  PJl.  8 
23, 870. 9 
23,946.3 
23,920.0 


Value. 


In  mnbleii. 


4, 665,  MO 
7.515.246 
19,235,936 
19, 283,  428 
19,265.l»86 
19.31^.915 
19.367.112 


Infi 


18.663.  am 

»}.0«0,M 
76.9431744 

77.133,712 
77.063.944 
77.37S.an 
77.^0,448 


According  to  Mr.  Tamss(»nko-()treschkoflf,^  the  total  pi*o<luction  of 
gold  from  the  conimencenient  of  mining,  in  1745,  nj)  to  ISIO,  a  iHTiod  of 
65  years,  was  25,537  kilogi'am's,  valned  at  85,104,720  frant's.  This  is 
founded  npon  an  estimate  of  an  average  annnal  production  of  302  kilo- 
gnims,  value  1,310,(>88  francs.  The  same  authority  giv<*s  for  the  iieriod 
from  ISIO  t4)  1S25  an  average  annual  inxKluct  of  1,095  kilognnns — value 
3,()55,;500  francs — and  a  total  during  the  15  ycai-s  of  10,4.^5  kihtgrams, 
valued  at  54,8.S0,44S  francs.  In  the  next  period,  from  1S24  to  1.S4S,  the 
wasliings  of  the  Ural  and  of  Siberia  attained  their  gr(»at  drvclo]mient. 
For  tlic.sc  years  the  following  figures  have  hcen  adopted  l»y  M.  Michi-l 
Clu»vjilirr  and  bv  M.  T<M)ke,  and  an*  cittMl  hv  l)alh)z.  Tin*  c.stiinatcs 
inchidc  a  .small  (iiiantity  ol'  fine  gold  taken  fnun  silver  bars. 

AfntiatI  production  of  fine  tjohl  from  the  pltKrrs  and  other  soiims  in  Kii*xi(i 

from  1S24  to  IS  IS. 


Yrarn. 


iH-r. 

\fV, 

iHi.T 

Ir-^ 

I.-J-J 

1-:H) , 

KMI 

iKfJ 

A    ■      ■  VftW  ■■■■•      ■■■«■      ■■      Br 

KM 

i-:c.  

l-:«; 

ir-;{7 


Arconllinr  to 

Acc«»r»liiij;  to 

ChrVHliiT. 

Took.'. 

KiloifrnmH. 

Kil'yfrrnmr. 

4.  7«'.4 

4.  4.-^) 

4.H1I 

4.  4.-.* J 

ri.r.i!i> 

5.  :rjj 

Ti.  TJ'tl 

.'..  :h"() 

.\  Mi 

iy,  f:\\} 

{\  m:. 

T.n4:i 

t;.  Mi-j 

7.  >'.» 

7,  »»!»:• 

7.-J-I 

7.«iii7 

1 .  ^<«^ 

7.  cr.'.'. 

7.1i»H 

7.  141 

7.i;i:i 

7.:J71 

H.M.-I 

f.  1-J«» 

Vfjirii. 


Aci'urilini:  ^'  ■  Acr'-nliiif  ** 


IKljS   

1K{'.> 

l-4i»   

1-41    

Iflv: f 

I>-4:j 

I-II    

i-i;. 

HIT 

Tnlul •J71..V.M 


ClU'VjliliT.       1 

•l\n\t. 

h'iio^nimf. 

Ktframi 

•«.;U7 

•.'..Of 

•».:ii.'» 

S'.t.H 

J,l.  v>- 

UK  .ili 

\'^.  I-V 

11.:-^ 

111.  41W 

16. 441 

l.M.v;i4       1 

h,:m 

•.^■  -IT       1 

SI.  -yy. 

iJ. .««» 

iX<* 

i^,  '.H»- 

Ct-V-.'il 

V,  .«i 


lJ«'iilenant  (leneral  Telievkine  and  rtijoiii'l  Oy.rr.sk>  estimate  that  llu* 
total  |>rofiueti<»n  of  tlie  liussian  gold  mines  tor  the  first  half  of  this  eeii- 

>  Citod  hy  Dttiioz,  p.  :C4. 
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tarj-,  from  1800  to  1850,  was  21,liC0  ]>ooils  of  pine  ijokl,  or  umre  than 

340^304  kilograms,  of  wliicli  more  than  295,360  kilogrsuii»  was  obtauied 

nftcr  tlie  year  1826.^ 
Tile  ijrodiiftion  of  goki  from  1847  to  1855  was  as  follows,  aceonliug  to  i 

li.  Tarasspnko-OtrL'sciikoff  :* 

Kilograms. 

1W8 27, 153.  737  j 

1849- .  - 25, 074. 747  \ 

I860 23, 310. 475  ] 

1851 23,  T81. 517 

1852 21,073.880  j 

1853 22,  a«.  427 

1854 24, 505. 925   ' 

Total 11)7, 633.  70S 


IV  following  table  lias  been  piepareil  from  the  varioua  aoiirces  eited, 
and  csliibit^  the  total  proiluetioii  of  the  Kuasiau  gold  mines  up  to  the 
jear  18G4.  The  production  for  the  five  years  from  1854  to  1800,  for 
Bliich  HO  returns  have  been  found,  is  estimated  to  have  averaged 
33,SS2Jt  kilograiuB  a  year,  this  being  the  mean  of  the  production  for  the 
;eus  1850  and  1800,  according  to  thts  official  data  at  the  Exposition: 


Total 

prodiictiim  of  Rusnian  gold  r 

tines  to  1804 

yr»fl. 

K\]ognaaw. 

V,.==.nfn..«. 

VbIbo  Lb  dDllua. 

B5,S37.(XI0 
16.4S5.DO0 

ie7.t33.-m 

ll»,«ll,iSIXI 

Ki.B9i.eaa 

33.870.900 
M,WI1.3U0 

8i,iM,Jao 

BT5,49S.3ia 
538,518.158 
385,030,440 
77,133,TH 
7T.083,»44 
77,infl.8» 
7T.2aB,44« 

17  038M4 

l7^(l^8.^6S 
ioT.»03,aa 

7T,«B,0BB 
15.438.T49 
15.418,788 
IS.<U,133 

15,4M,e99 

9.248,707.^13  i'  (IVO,  7S3,  MB 


Bus  exliibit^  t\  total  piMMliictiou  of  696,107  kilograms  from  1745  to 
UM,  u  peiitKl  of  110  years ;  valued  at  2,248,767,812  francs,  or,  at  five 
fcwcH  to  a  dollar,  IJ449,753,562.  The  average  value  of  the  annual  pro- 
faction  for  the  hiflt  four  years  given  in  the  table  is  jil5,.^l,088.  It  is 
ftporti:-d,  however,  that  the  production  is  now  increasing,  and  that  in  1864 
'  it  wi«  nearly  "  23  tons,"  and  in  1865  "  over  26  tons."  It  may,  therefore, 
!«  Bofely  estimated  that  the  total  production  of  gold  in  liiiH,sia  up  to  the 
Jtar  1808  was  over  $525,000,000,  stated  in  round  nimdwrH. 

'Bxtnct  {com  the  Joar.  desMlneadeBQiiBie  in  the  Annsles  des  Minca,  5  aerie,  t.  3,  p.  801, 
Qtod  t-T  Dalloi,  ii,  337. 
'Ouat-rDdloi,  U,  338. 
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The  followinj^  table  0ves  the  production  of  the  linssiaii  iiiineH  from 
1814  to  LS.V.>,  inclusive,  in  ti-oy  ]K>unds,  acconliug  to  Tst'hewkin :' 

Troy  pounds. 
1814  to  1820 11,085 

ISL'O  to  ISJjO ; .  7;J,LHI0 

18;{0  to  1840 17.s4(iO 

1840  to  1850 riri3,lfc55 

1850  to  18G0 V3S7fir25 

Total  in  troy  pounds 1,500,725 


Nearly  the  whole  of  this  ]U'cKlnct  is  obtained  from  wasliin«r*  very  little, 
as  before*  state<l,  beinj;  from  veins.  The  most  productive  i>Iacers  are  in 
the  districts  of  Olekminsk,  l>ar|^onsinsk  and  Zlatoust.  Thost^  of  the 
Altai  an»  next  in  importance.  The  ]>lacers  found  rtiMin  nniny  of  the  tribu- 
tmies  of  the  Amoor,  ami  many  places  within  the  limits  of  the  pivem- 
ments  of  Irkoutsk  and  the  jn'ovince  of  Yakoutsk,  are  refi:ardi»il  as  exceed- 
ingly ])romisuig. 

Thf  gohl  districts  and  washings  .specially  represi»nted  in  the  ExiH>si- 
tion  were  as  foHows: 

MiiicH  of  the  Altai. — (tov(»rnment  <)f  Tomsk,  distrit-ts  i>f  Ilivsk,  of 
Koii/.nct/k,  and  of  liarnaoul,  by  the  Administration  of  the  Mines  of  the 
Altai.     (Catalogne  Special.  ilVX) 

Iaf/tnlul  for  Yat/otlnt/J  mines, — (lovrrnment  of  JN'rm,  clistrirt  of  Kkath- 
erinl)!!!-::,  I>y  Ut-njainin  AstaclirtV.     (<'atalo«:u<*  Sj)eciaK  l.'JS.) 

This  fxlijbjt  contaiiHMl  a  iiii;'-;i(*t  of  ^olil  in  tpiartz,  W(Mgliiii;r  •>A  Iirre*J 
(abniit  •)  poiniils  avniidupnis.)  and  auv  from  the  <Lrovernmciit  of  Yfui^^scsk 
\\('i;;liiii;:  0  livres;  a  saini>li*  of  ]mrt'  ;;:ohl  in  i)ow<h*r,  an«l  a  \  ii-w  i»f  the 
gold  woikings  ami  a<|n<Mliirts  ol*  Vagodin.  This  \  ii»\\  isa(-i'f»m]ianiiHl  by 
an  r.\))ianation  which  states  that  the  inin<'s  ariMipon  the  fast  slnpr  of  the 
Tral  mniintaiiis.  nmlci'  the  sii))(*riiit(*mh'ii<'r  (»f  .Mi*.  I'^ocht.  Tin*  aurife- 
rous gravel  is  about  72  fiM-t  <h'<*p.  ami  it  is  workiMl  in  an  oprn  <pian'\  by 
a  sN.sii'Ui  nf  teriarcs  or  umh'rhand  >t<>|»iiig.  The  "pay  "  appeal  >  to  In* 
(lisscniiuattMi  throughout  the  mass,  for  it  is  all  removed.  It  is  loa<le<i  in 
one  hoi sc  earts  whieh  rise  an  inclined  )ilan<'  or  eordiiroy  roadwax,  aii«l 
take  the  gravel  t(»  mills  or  inaehincs  for  washing.  Tiiis  e\)>loitalioii  was 
comnhMieed  in  ]S(;2,  and  the  production  of  gold  has  varied  from  1  {  to  IS 
pood>  per  annum,  Nalned  at  200.000  roubles,  (S(NMM>0  fiaiie>. ■  alMUit 
>(l(>njMH>.  The  washing  machines  ai^e  dri\eii  by  steam,  and  MNi  work- 
men art>  employed. 

Mitisk  tjtihi  mints. — (lONernineiit   i»f  Orenburg,  district   of  Troit>k: 

1.  Speciin<*ns  of  the  earth  and  rocks  tbund  above  and  below  tin*  |i:i> 
gra\el  ot"  the  miiu's  of  Andreeisk  and  of  .Miask. 

2.  Sp«-<iiuens  of  the  j)a\  gravel. 

'  'I\r!ii-\\  kill.  .I"iir.  <l«'s  MiiM-«,  ijMiiN-il  in  Ann.  ilrs  Miiirs,  !..">.)  III.  p  *«iri  Arili;\.  'mt 
\\i-^<>ii>t-ii:it!. it-Ill'  IviiikIc  Villi  ({ii-o-hiii'l,  Ih;.').  |>.  '.VJ7 ;  I'iti'il  liv  Pliiilips.  Mvl.  lioM  auJ 
^^i;v^•r,  ji.  *JI. 

■Our  livii'     .(Ml  ki!i)r;riiii). 
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hrSpedmens  enriebed  by  wasbing. 
b  Black  BUDti  and  gftUl  frt>m  wuHhingH. 
8  pJat-er  was  iliBPOvered  ill  lfi2,S.     In  180:(,  27,(HHt,IMtn  of  poods  ( 
roan  siiiid  and  uravi-l  Lad  been  wiiahHl, 

i', — District  of .     Nuggets  of  gold,  black  sand,  aiid  ] 

jmrel,  by  Mirlu-l  Sidemtt".     (Cat.  Sjhx:.,  508.) 

Taffuif. — <J(ni-niiiifiit  ofl'enu;  si>«'iinens of  tJie  gold  and  allnviii Ci 
the  miiifs  of  Piiid  Dt-uiidoff,  (exhibitor.) 

Tlipsf  {Tiild  wiLsbiiigs  Iiavi-  ini>diu'e«l,  since  1823,  nearly  1,105  jjo 
of  gold,  and  tlie  washings  of  i>latiii!t  (.-seCPlatina")  have  yielded  nearlj 
3402  ImhhIs  of  this  metal  since  li^ifo,  107  gold  placers  or  wasbingi 
and  20  of  platina,  have  been  discovered  npon  tlie  property  of  this  exhib- 
itor. 

GFJfEBAL  OBSEKTATIONS  UPON  THE  EUSSIAN  GOLD  FIELD. 

The  exhiliitinii  made  by  RiiHsiu  also  contained  some  very  intexeBti 
modeU  of  machines  used  for  washing  auriferouB  sands  and  gi-avels  on  i 
largo  i<<'al>',  now  much  uaed  in  the  Russian  and  Siberian  gold  fields. 
Hieois  piiiliiiblc  that^  the  climate  permitting,  the  Aiiieiiean  methods  i 
washing  migtit  be  advantageously  adoj)teJ  there. 

There  have  l>eeu  varioua  estimates  made  of  the  riehness  of  the  aiir 
oos  gravol.>«  and  sands,  &c.,  of  the  BtiHsian  mines,  but  it  is  evident  ft 
any  one  jiracticnlly  faniiliitr  with  gold  washing  operations  on  a  large  scal^ 
that  it  i«  exeecHlingly  diillcidt,  if  not  impossible,  to  arrive  at  any  goners 
ooncltision  regaiding  the  quantity  of  gold  contained  in  yilaeers.  Scare* 
uiy  two  deposits  are  alike  in  the  ratio  of  gold  to  the  al]u^-i». 

Aorordiug  to  (.'hevalier,'  in  the  washings  of  the  Ural,  iH'fore  they  were  ' 
ei:t*'nd«'d  fimtwiud,  the  >i(-ld  in  gold  was  from  two  to  two  and  a  half 
tuillioiiths  of  the  wcij,'Iil  nf  the  earth  washed.    51.  Turussenko-Otresch- 
koff  cites  gold  lujues  belonging  to  the  Cromi  in  the  Urals,  where  th©^, 
arerage  yield  was  two  giiims,  3.37  grains,  and  six  grams  to  the  l,C3til 
Mlngranis  of  earth  washed.     In  the  placers  of  the  Altai,  washings  haT«G 
been  fnmid  tliat  have  given  regidar  rettima  two,  fliree,  and  four  times  i 
H  grejil  as  the  average  of  the  placers  of  the  UniL    M.  Torassenko- 
OtrmcliotT  states  tluit  the  amiferous  deintsits  of  the  governments  of 
Tunutk  and  of  Yetdsseisk  contain  on  an  average  from  four  to  eight  gram^L 
of  gold  to  l,(i37  kilograms,  a»  washed.    Some  produce  oidy  from  tw* 
ti>  three  grams.    The  deposits  of  eastern  Siberia  are  richer  than  th« 
io  we-ftem  Siljeriii  and  the  Unila.    The  siune  authority  eutunates  tlw 
yield  of  the  washings  in  the  I&ghese  district  at  two  grams  to  1,C 
kilogrnms.     It  is  stflted  in  the  Annales  du  Commerce  Int^riem- that  h 
the  ye«r  1S."»'2   fll,232  grams  of  gold  were  extracted  in  the  Kirghes 
iricts  from  5,41tl.H00  i«>oda  (88,«27,18i  kilograms)  of  gi-avel. 

Aeconling  to  rhiUi|is  the  gold-bearing  veins  of  tlie  Eereaofsk  mintf 
are  gi-ncrally  small,  and  traverse  a  sort  of  decom)M>sed  granite  whid 
tbtelf  U»ver<es  tidcose^  chlontic,  and  micaceous  shales  in  the  foi-m  c 
■Paec3C8,  dtedb;  Dallox,  p.  333,  chap.  XII;  4  6,  p.  156,  cited  b?  Dallox. 


pjuMB  vmnauaji  sxposinoif. 

rciiKs  nnlikoH.    Tlie  moot  iirrHlut-tivttvciiit*  nrefjiinrU,  cutting  the; 

lit  ri«lit  ((littles.    Tliifl  mine  formerly  jieliied  froiii  lUKl  t«  k4Hi 

gQl<l  tiuiiiiiilly,  tnit  Mit.^  |irodUL-tioii  Iiiul  dt!(^ni<iit4ed  to  100  |iutuiilt(  in  1S>0. 

Dmiiif,'  tlio  in'iiml  of  yii'iit*«t  BUoiiesa  tlic  yield  pt-r  t«ii  of  Ktamped  on* 

was  fruui  (i  to  11  (lwt». 

At  tlie  Soimaiiofnk  uiinea,  north  of  Miask,  tlicre  arc  pliwrr  dppofau  of 
gold  ni>on  tbe  roiigb  doL-omposed  stirfaw  of  limestwae,  doHf  ly  r»ic*iul)liiie 
tlie  iilaoera  iu  tJie  vicinity  of  Miirpliy's,  Calavei-as  coiiiily,  Ciiliruniia,' 
wUore,  its  in  Riishiii,  the  remaiiis  of  the  luiimiiioth  itnii  tJi«  maittiMlcin  arv 
foiuid  iu  tht^gravfl  with  the  g^>ld.  From  oneof  tliP  placers,  near  HiaAk, 
a  img^  of  gold  was  taken  that  weighed  U7  pounds  troy,*  and  in  now  in 
the  miiseiini  of  the  Imperial  Siihool  of  Mines  at  St.  Petersliwrg. 

Tht'  Ui-aliaii  and  Sibeiian  gold  iiekl  is,  pjirhaps,  the  most  ext4'ii8ive  on 
the  globe,  stretching,  as  it  does,  along  the  tTral,  and  t<i  the  enstwud 
tlirongli  Siberia  to  the  Kanitscliatka  and  Oti-skoi  nioiintiiins  lionlering  tiuf 
Pilcaflcotwaii,  «  distance,  a«  n^niarked  by  Chevalier,  ••  uliieli  erobrarM 
the  half  of  a  circle  which  would  be  described  in  making  the  eii 
the  globt*  on  these  latitudes."  The  auriferous  dcj>osit8  are  Ilie-To 
iited  in  numerous  gn«ips  and  over  a  large  surface,  and  the 
whicJi  they  arv  sjireml  is  of  an  average  width  of  iibont  .VW  mllc«.' 

It  appears  timt  these  Siberian  gold  deposits  were  known  and 
at  least  in  part,  at  ii  ^  cry  remote  jK-rim),  for  nlmndontHl  workings  lisw 
bcvji  found  tit  many  points,  and  are  known  among  the  linssiitns  as  ymlt 
finwiix,  which,  if  not  made  by  the  ancient  Scythian  tribes,  as  is  prulMble, 
at  least  belong  to  an  epoch  anterior  ta  the  con<iiic»t  of  Siberia  hy  Ibr 
Tartiirs  1*,0<K)  years  ago." 

The.-*e  ancient  ndnc.s  have  been  traced  by  Gmelin,  L<>])cchin,  mid  PalbH, 
on  the  Houlhern  and  ea«tem  Iwrders  of  the  Ural  monntjiins.  Tlieonljr 
tools  found  in  the  old  pits  were  wedges  and  hannnei-s  made  of  popptTi 
oud  heavy  sledges  ma«leof  st^nie,  with  grooves  by  which  hanilles  n|i|i(«r 
to  have  been  attached.  The  tusks  of  boars  apiH'itr  to  ha\c  Ix-en  navA  to 
scrape  out  the  gold,  and  some  leather  bags  have  be<'n  fouml.  NnmvniM 
fragments  of  ejitllieuware  are  found  to  a  gn'iit  distance  aiiinnd  thprnins, 
and  In  some  places  human  bones  have  been  diseovemt  in  the  old  |MWws|f» 
and  piUeries,  apt*eariiig  ttit  if  the  miues  had  cave<I  in  ii|Hm  the  nihun. 
Tiie  oivs  niist-d  at  wmic  of  these  ndnes  were  sniclted  in  nide  fnrtuKitk' 

The  Umlian  Hn<I  SilH-rian  golil  regions  have  bi-^'ii  visit**!!  antl  ilesrrttird 
by  several  eminent  geologists,  liamn  linmholdt  made  an  extooMvv 
jonracy  tlieiv  in  ISlilt,  at  the  reipiest  of  the  Hmperor  Nirholns.  and 
obtained  the  materials  for  his  great  work  on  Central  iVjiia;  aJid,  later,  t5tr 
lioderick  I.  Murchison  mmle  ex]»lorations  in  the  Urals,  tin  acixMint  rf 
which  is  given  in  his  worli  entith-ti  "  Russia  in  Europe  and  the  fnUa." 
Mnchfnfonmit)onu|Min  tlieUnssian  miniu^iii  alM> given  in  the  "Anuiuurr 
dfs  Minett  de  Uiissie."    The  prodnetion  of  gold  in  UicW  n'giotis  ha«  brvn 


'Dkllui,  ii,  xn.  -Jacob  on  lUPivefouiMcUU,  USD. 
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retarded  to  a  great  extent  by  the  control  exercised  over  thoin  by  the 
govemnieut,  and  the  inipoHition  of  heavy  taxes.  In  1849,  the  Emperor 
Nicholas,  by  the  edict  of  14th  (2Gth)  of  April,  subjected  mining  0])erations 
to  a  progressive  tax,  which,  for  Huch  enteq)ri8c?8  or  claims  as  yieUled 
upwards  of  40  poods  of  metal,  (655  kilognims,  or  2,170,0(M)  francs,  about 
$434,000  in  A^alue,)  amounted  to  from  30  to  l^o  per  cent.  u]>on  the  ^oss 
products  This  was  also  indei>endent  of  a  special  tax  for  police  pui^poses, 
which  amounted  to  about  $8  ui)on  every  pound  of  gold  of  the  mint 
standard.^ 

AUSTRIA. 

The  production  of  gold  in  the  Austrian  empires  is  chiefly  from  Tmnsyl- 
vania  and  Himgar^',  and  reached  the  amount  of  1,824  kilograms  (58,072 
Dances  troy)  in  1805.  At  the  Exhibition  of  1802  it  was  stated  that  the 
production  amounted  to  about  3,200  jioimds  tn)y  annually.  Tlie  gold  is 
obtained  from  ores  of  low  percentage,  from  veins  which  formerly  were 
supposed  to  traverse  the  oldest  rocks,  but  these  rocks  have  bei*n  provecl 
to  be  of  the  latest  Secondary-,  or  even  Tc»i1:iary  pericnls. 

According  to  Dalloz'  the  production  of  gold  has  been  incivasing  since 
1772.  From  1825  to  1848  the  average  annual  proiluct  wa«  1,700  kilo- 
grams; and  in  1855,  according  to  M.  Otreschkoft',^  it  was  2,013  kilograms, 
valued  at  6,750,000  francs. 

M.  Gallon  ha»  published  in  the  "  Annales  des  Mines''  for  1801  extracts 
from  the  statistical  publications  of  M.  de  CUirnall,  from  which,  and  from 
the  official  documents  published  by  the  Austrian  minister  of  iinances, 
the  following  figures  are  taken  :^ 

KllogrAmH. 

1855 1,478.454 

185C 2,912.850 

M57 2,  722. 400 

1S58 2,  470.  450 

1859 1,  040.  027 

All  the  preceding  statistics  differ  somewhat  from  the  following,  com- 
piled for  the  writer,  fnmi  official  sources,  at  the  Exposition : 

Annual  production  of  gold  in   the  Aimtrian  eminrc  from  1810  to  1805, 

inchmire. 


KiiograiDK.  !  Y^ar.  Kilogruinn.  'I  Year.  Kilograms. 


Ulllo]»e.ab«Nit....|  1,105         1853 1,766  lc<GO |  1.596 

Wflo  1636,  about.....  1,514         Ig5l I,7e8  '  1861 1.588 

U»tolM8laboat....'  1,T»     j    1855 1.733  •  1)»6!> 1,700 

INJ 14     '    1856 l,6:r.  I  1863 1,314 

i» I  1,648     I     1857 1,528  1864 '  1,799 

IBI '  1,919         1858 I,:fci7  j  18^ 1.824 

lOtf I  1.676     !    1859 1.647  ; 


>  Vide  Chevalier  on  Gold,  Cobdeu's  translation,  pp.  ):)*<2-d3. 
^  De  la  Propri^t^  des  Mines,  ii,  p.  291.         »  Dq  rOr  et  de  TArgent,  i,  pp.  104,  108. 

«  Cited  by  Dalioz,  vol.  ii,  p.  '292. 
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The  production  of  gold  ores  for  the  three  years  ending  in  1866  was  a 
follows :  * 


Year*. 


1^63 
1864 
1865 


Vienna  cjnt-    |  y^     ^^  ^^^  '  Valw  In  4q1 


oera. 


Imn. 


132,963 
159.485 
162,303 


392,596 
432,666 
390.966 


$146.30 

218.  tQ 
160,931 


SPAIN. 

Gold  and  silver  mines  have  been  worked  in  Spain  from  very  remote 
periods.  Both  Strabo  and  Pliny  mention  the  abundance  of  the  pre<*ionj 
metals  in  the  peninsula,  and  state  that  Hannibal  would  not  have  had  the 
means  of  continuing  the  war  in  Italy  except  by  the  discover^'  of  many 
mines  of  gold  and  silver  in  the  province  of  Carthagena.  According  to 
M.  Boekh  these  mines  yielded  G^iKH)  kilograms  of  fine  gold  during  the 
time  of  the  Romans.    The  gold  mines  were  also  worked  by  the  Moor& 

The  present  production  of  the  country  is  exceedingly  small,  im)babl.v 
not  over  $6,000  to  $8,000  in  value  annually.  The  data  fiiniished  by  the 
lioyal  Commissioner  at  the  Exposition  show  an  annual  production  of  7,<J60 
gnims,  valued  at  '*  9,058.800  ecuSy"  (probably  $14,500,)  but  the  source  u 
not  stated. 

ITALY. 

Tlie  mineral  (M)ll<»cti(>ns  from  Italy  in  the  Ex]M)sition  contaiiied  some 
spcM'iinens  of  the*  gold  ores  of  tlir  country  and  some  nMuarkahly  line 
masses  of  crystalline  gold,  in  rc^gard  to  which  no  information  couM  N' 
obtained. 

Tlie  gold  localities  of  Italy  were  well  known  to  the  ancients,  ami. 
according  to  Strabo,  the  ])roduetion  at  one  time  was  so  great  that  ibf 
vahie  of  t\w  metal  in  Italy  was  retluced  one-third.-* 

The  gohl  of  Italy  is  obtained  from  tlie  auriferous  pyrites  of  the  Ali>s; 
th(»  auriferous  (juartz  of  the  Ligiirian  AjqxMiines,  in  the  vaUeys  of 
Anzasea,  of  Antigario,  and  from  the  sands  bnMiglit  down  the  InMlsot'tb** 
Oreo,  the  Tessin,  the  To.  and  the  Serio.  The  amount  so  obtaintMl  wa> 
estimated  in  ISOl*  at  :{,LMM)  ounces  annually,  from  the  veins,  ami  only 
about  .'^00  ounees  from  the  ]>lacers.  The  total  ]>ro<liu*tion  at  the  pn'X'iil 
tinu',  in  tin*  valleys  nanuMl,  is  valued  at  about  ."ilMMHM)  francs,  Tlitn* 
are  nine  mines  which  are  now  worked,  thrive  of  which  have  amalg;inia 
ting  mills.  Five  of  these  mines  have*  produced  \H  kilograms  of  ;roM, 
valued  at  22,055  francs.  There*  ai'c  010  workmcMi,  and  tln^ir  wagt*s  ainouut 
to  250,0(M»  francs  annually.^ 

A<*eording  to  rhilli])s''  the  only  gohl  mim*s  of  cons(M|uen(*t*  at  the  j»n*s^ 
ent  time  are  in  Savoy  an<l  rie<lmont.     It  is  extracted  from  the  valle\strf 

'  DiT  HrrjfwtMks-Heti'u'l)  liit  <las  Jahr  M»r>;  ViiMiiin,  ]f*tu. 
'  (hw  VieiiiiH  contner  e<jimN  r>().«HM01)  kilo^rninM;  one  Horin  t'qiiaU  '2.7>  (nxuc*, 
'  Stnibu,  lib.  iv,  cap.  i\.  *  Italic  Iilcunoinique  eu  IHw  :  Hvu.;  Florence,  l?«»T. 

■•  MftHllurjry  of  Gold  and  Silver,  p.  20. 
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Anzafica,  Toppa,  and  Antrona,  and  in  smaller  quantity  in  those  of 
Alagna,  Sesia,  and  JS^ovara.    The  principal  mines  are  at  Peschiera,  and 
Miiiera  di  Sotta,  Anzasca.    The  ore  is  an  auriferous  pyrites^  containing 
an  average  of  about  12  pennyweights  of  gold  per  ton. 
In  1844  the  yield  of  the  different  valleys  was  as  follows : 


Name. 


Value. 


Anxuea. 
Toppa... 


Aitroaa , 

Aligoa,  Seaia,  aod  Novara 


$102,690 


The  development  of  some  of  these  Italian  mines  has  recently  been 
undertaken  by  English  companies^  and  Mr.  Phillips  gives  in  the  appen- 
dix to  his  work  some  of  the  first  returns,  supplied  to  him  by  Mr.  J.  C. 
Goodman,  as  follows : 

Toppa  Qolirmining  Company. 


Year. 

Ooncei. 

Value. 

I8S4 

509.275 

574.575 

1.400.925 

£1,796    18    09 
2,002    14    05 
4,927    15    08 

IMS 

1M6 

2,869.050 

£8.789    06    10 

The  ore  has  averaged  1  oimee  5  pennyweights  of  gold  i)er  ton. 


. 

AnzaMca  Gold-mining  Company. 

Year. 

Onncei. 

Value. 

WW 

381.650 
740. 475 . 
1, 746. 925 

£1,105    14 
2,291    14 
4,966    16 

10 

iw .                                         ... 

00 

vm 

03 

TleMiinre  1863 

2,869.050 

£8,364    05 

10 

Pestarena  Oold-mining  Company. 


Year. 


UK 

W»,  (to  July) 


Ounces. 


2,806.500 
2,729.775 


Value. 


£9.125    17    09 
8,669    14    00 


The  ore  of  this  mine  has  jdelded  2J  ounces  per  ton.    Tlie  rocks  which 
fte  veins  traverse  are  composed  of  micaceous  and  talcose  slates,  belong- 
ing probably  to  the  Silurian  period.    The  veins  are  numerous,  and  are 
^metimes  as  much  as  three  fe^t  in  thickness,  containing  a  mixture  of 
iron  and  sometimes  of  arsenical  pyrites,  with  strings  of  quartz  and  spots 
of  galena.    The  shafts  in  1862  had  been  sunk  to  a  depth  of  about  500 
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feet,  and  the  workings  extend  horizontally  for  more  than  three-quarters 
of  a  mile.  ^ 

The  foregoing  data  show  that  the  total  yield  of  all  these  mines  for 
the  year  1866  was  £19,050,  or  about  $95,250, 

EOUMANIA. 

Some  very  coarse  allu\ial  or  placer  gold  was  exhibited  fix)m  this  region, 
but  no  information  in  detail  of  the  extent  of  the  dei>osits,  or  of  the  pro- 
duction, could  be  obtained.  Gold  is  found  in  most  of  the  rivers  flowing 
from  the  Cari>athian  mountains  in  this  Principality,  but  chiefly  in  the 
Olto,  the  Ardg^he,  and  their  branches.  These  dei>osits  were  formerly 
worked  by  state  slaves,  and  the  proceeds  .belonged  to  the  reigning  prin- 
cesses. A  very  few  persons  are  now  engaged  in  washing  on  their  own 
accoimt. 

Vein  gold  is  found  in  the  mountains  of  Ardg^he,  Rucar,  Tergoviste, 
Bacau,  Niamtzo,  and  of  Suciara.  The  quartz  veins  of  Pazra  contain 
chalcopyrite,  auriferous  iron  pyrites,  and  argentiferous  galena. 

FEANCE. 

A  gold-bearing  vein  was  formerly  worked  at  La  Gardette  in  the  depart- 
ment of  the  Is^ie,  but  it  did  not  pay  expenses  and  was  abandonetl  in 
1841,  after  liaving  been  worked  at  intervals  since  1700. 

A  small  amount  of  alluvial  gold  is  found  in  the  sands  of  the  Rhine, 
but  the  production  is  insi^niticant.  According  to  M.  DaubnV,  wlio  made 
a  repoit  upon  the  gold  deposits  of  the  Rhine  to  the  Academy  of  Sci 
ences,*  the  prodiu'tioii  for  the  year  1846  was  estimated  at  about  ^0,000. 
and  the  washers  usually  made  fnmi  one  and  a  half  to  two  francs  a  ih\. 
Since  that  time  the  production  fnnn  the  Rhine  has  git^atly  dtH'reas<'<l 
being  only  1,300  grams  in  1853,  and  worth  about  4,440  fniucs.  The 
production  from  other  soun*es,  diietly  from  auriferous  gahMia,  and  the 
cinders  and  refuse*  of  jeweHers,  has  been  increasing,  as  will  1m*  st»en  by 
the  following  statem(»nt,  showing  an  average  production  of  alnnit  i?S2,000 
in  value,  annually.^ 

Production  of  gold  in  France, 


Year. 


Weight.  !     Value.  Year. 


ieo3. 


Gram*.      Franc*. 

liJ(),l2(K)       411.  SM4  ..     1858. 


Weijrht. 

V«lv- 



dram*. 

FrtM*. 

!O.tiii0 

3Si^ltf 

't'\  rt>l> 

«ttM 

lt«r>4 '  156.  iHX)  538,000   I     1^50 

^^•>5 I  2^"-'-^^*  ^^^'IIJ^    I            Total ''^^T^Mi 

18o<> now  247.010                *°"" 

1857 75.&*0  ii59,e96  .! 


'  Kinjfdom  of  Italy,  Intenmtional  Exhibition  of  1S02. 

-Compte  Reniluu,  xxii,(>39;   1840. 

3  Compiled  from  the  official  tables  in  the  Resumd  des  Travaux  Ststistiques  for  l!^K 
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GREAT  BRITAIN  AND  IRELAND. 

The  following  notices  of  the  auriferous  localities  of  the  United  King- 
dom are  condensed  chiefly  from  the  recently  published  work  of  Mr. 
Phillips. 

Gold  has  long  been  known  to  exist  in  Cornwall  in  small  quantities  in 
the  stream  gravel,  with  tin-stone,  an^  in  minute  quantities  in  many  of 
the  copper  gossans. 

In  Wales  there  is  a  gold-bearing  district  about  25  miles  square,  and, 
aooording  to  Mr.  Arthur  Dean,  there  is  a  complete  system  of  auriferous 
veins  throughout  the  whole  of  the  Snowdonian  or  Lower  Silurian  forma- 
tion of  North  Wales.  Of  all  the  veins  that  have  been  worked  in  the 
neighborhood  of  Dolgelly,  the  Yigra  and  Clogau  has  been  the  most  pro- 
ductive. This  mine  is  about  1,000  feet  above  tide.  The  vein  is  nearly 
Tertical,  runs  east  and  west,  and  is  formed  of  quartz  impregnated  with 
sulphides  of  iron,  lead,  and  copper.    It  sometimes  shows  free  gold. 

The  following  table,  exhibiting  the  returns  from  the  various  Welsh 
goldmines  from  1860  to  1864,  the  time  of  their  greatest  yield,  was  fur- 
nished to  Mr.  Phillips  by  Mr.  Robert  Hunt,  keeper  of  mining  records: 

Oi>ld  prodv43ed  in  Merionethshire. 


Mines. 

1861. 

1868. 

1863. 

1864. 

TlfniBdClofsa 

Ox. 

S,886 

10.816 

Ou 
5.299 

SO.  390 

Ox, 
5S6 
S5 

1.674 
73 

Ox. 

2,331 

346 

141 

63 

6 

3.434 
970 

Ct&Coch 

CaitillCirn  Dochan 

394 

PriM  of  Wiles 

166 

OTB-ffiiTdd .......................... 

17 

, 

The  number  of  tons  of  quartz  crushed  in  Wales,  during  the  year  1865, 
is  reported  as  4,270,  yielding  1,664  ounces  of  gold,  about  0.39  ounce 
per  ton.  The  total  yield  of  gold  in  the  North  Wales  district,  up  to  Apiil 
I9 1866,  is  estimated  as  follows: 

Onoceii  of  gold. 

Old  Doly.frwynog 117 

Prince  of  Wales 

Cvn  Eisen 

Gwyn-fynydd 

Ce&  Coch 

Castell  Cam  Dochan 


63 

176 

6 

478 
182 


Vigra  and  Clogau 11,  778 


12,800 
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The  volume  of  Mineral  Statistics  of  the  United  Kingdom  tor  18M 
recently  published,  gives  the  following  returns  of  Welsh  gold  for  ISM 


o«id. 


Vifim  and  Clogm . . . . 
Oailall  Oara  Dochaa 


1.199   19  a 
l,7tt     0   0 


Total  prodoelloii  lior  18M 


9;9tr   19  e 


OM.  dmugt 
fl3     M     1 

I     I 


719     M 


GQiis  added  to  the  previous  production  gives  a  total  of  13,642  ouneea 
the  value  of  which  may  be  estimated  at  about  $243,000. 

In  Scotland  gold  was  formeriy  found  at  Lead  Hills,  and  several  hnndm 
men  were  employed  there  during  the  reign  of  James  Y.^ 

In  Ireland,  gold  was  discovered  in  1796,  in  the  county  of  Wicklow,  m 
the  base  of  Oroghan-Kinshela.  Washing  continued  for  two  yean 
but  the  results  do  not  appear  to  have  been  satis&ctoiy.  One  spedmm 
weighed  22  ounces.    The  locality  is  now  abandoned. 

OHINA. 

A  table  of  localities  of  gold  washings  and  mines  in  the  Chinese  empire, 
published  in  the  recent  work  of  Mr.  B.  Pumpelly,'  show^  that  tke 
gold  regions  are  extensive,  as  there  are  numerous  localities  of  the  metal 
in  no  less  than  14  out  of  the  18  pro\inces  of  the  empire.  The  greatest 
number  of  washings  are  in  the  province  of  Sz'chueii,  and  ahmg  the 
branches  of  the  Kwenlun  mountain  chain,  which  have  a  li^eiieral  east  and 
west  trend,  and  i)enetrate  ftir  into  (^entral  Chum,  between  the  Wei  river 
and  the  Sz'chuen  boundary.  They  are  numerous  also  at  the  base  of  the 
water-slied  between  Kweiehau  and  Hunan,  and  thn)ugh  the  ivntre  of 
Sliantiing,  fnwn  soiitliwest  to  northeast.  Moat  of  the  l(M*alities  mentioned 
furnish  eoarw^  placer  gold,  and  some  of  them  arc»  mentioiuHl  as  rich,  and 
SIS  f^iniisliing  nuggets.  Little  or  nothing  is  known,  however,  of  the  pro- 
duction of  thes(v  washings,  which  may  long  aine4»  have  lH»eii  exhausted. 
The  country  has  long  Ikhmi  known  to  have  extensive  souix*es  of  gcdcU  hut 
it  is  said  that  the  working  of  the  mines  has  biH^n  dis(*ontiiimMl  by  thr 
Chinese  government  in  aeet)nlanee  with  some  of  their  tluMjrieH  of  tinamv. 
The  extensive  aurifenuis  rc»gions  of  the  Altai  and  other  uHmntaiii  raiip^ 
of  eastern  SilK»ria  are  doubtless  ]>n>longiHl  into  C  ■hinest*  Tartary,  and  t*«n- 
n(H:t  with  those  of  e^Mitral  and  s<mthern  ('hina.  Unless  the  exhaiistioii 
of  thes<»  phu'ers  jind  veins  has  lKK*n  greater  than  tlii*  iiniK^rfettion  of 
ancient  methods  of  working  allows  us  to  sup]N>s4%  this  n^gitm,  together 
with  the  SiU'rian,  is  now  doubtless  tin*  gn*atest  and  richest  gold-field 
which  HMnains  for  explonition. 

>  Pennant*!!  Scotland,  ii,  p.  !:«).  (iuoUmI  hj  rhillipxi. 

^  Geolofrical  Kesearchea  in  China,  Mou^tUa,  and  Japan,  during  the  yoar»  1H(12  tu  l*^.  by 
Raphael  Pumpellj,  Smithsonian  Contributionii ;  Wanhingtoo,  I^Mi. 
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Mr.  S,  Wells  Williams  states'  that  gold  is  brought  into  China  from 
Borneo  and  California  as  dust  and  in  impure  masses,  (1854.)  The  imi)ort- 
ations  at  that  date  had  reduced  the  relative  values  of  gold  and  silver  to 
the  ratio  of  1  to  14^. 

The  exports  of  bullion  (gold  and  silver)  from  California  to  China  have 
steadily  increased  from  $905,887  in  value  in  1854  to  $6,527,287  in  1866, 
and  to  $9,031,504  in  1867.    ( Vide  table.  Chapter  I.) 

Gold  leaf  or  heavy  foil  is  used  in  China  in  making  payments  not  less 
than  $40  to  $50.  Thin  gold  leaf  is  largely  used  there  for  gilding  the 
wood-work  of  houses,  and  quantities  were  formerly  exi)orted  to  India. 

JAPAN. 

It  was  the  reported  richness  of  the  empire  of  Japan  in  gold  and  silver 
which  drew  thither  the  early  Portuguese  and  Dutch  traders.  All  the  early 
accounts  of  the  country  agree  respecting  the  abundance  of  the  precious 
metak,  and  they  were  fully  sustained  by  the  results  of  the  Dutch  trade. 
The  amiual  average  sales  by  the  Dutch  amounted  to  the  value  of  60 
Dutch  tons  of  gold,^  and  in  one  year  they  reached  the  amount  of  80  tons, 
ahout  $3,200,000.  Among  their  exports  were  1,400  chests  of  silver, 
(each  containing  1,000  taels,^)  or  near  $2,000,000  in  all.  This  constant 
drain  of  silver  appears  to  have  excited  the  alarm  of  the  Japanese,  and 
gold  was  partly  substituted  in  trade,  until  at  length  the  exportation 
of  this  metal  was  also  restricted.  Its  value,  relatively  to  silver,  has 
always  been  less  in  Japan  than  in  other  countries,  and  this  alone  has  led 
to  a  large  exi)ort,  and  with  great  pn)flt8.  In  the  two  years,  1070  and 
1671,  more  than  one  hundred  thousand  kobangs*  ($1,100,000)  were 
exported  at  a  profit  of  a  million  ttorins,^  ($400,000.) 

According  to  Arrai  Tsikugo-no-Kami,  a  learned  Japanese  of  rank,  who 
imblished  a  tract  on  the  "  Origin  of  the  Riches  of  Japan '^  in  1708,'  the 
amount  of  gold  and  silver  exported  from  Nagasaki  from  1611  to  1700 
was  as  follows : 

Vttlue. 

Gold,  6,192, 600  kobangs $68, 118, 600 

SUver,  12, 1268,  700  taels 157, 176, 180 

Total $225, 294,  780 

'Ohineie  Commercial  Guide,  4th  edition,  p.  175.  ^  Ibid. 

'  A  Dutch  ton  of  gold  was  100,000  florins  or  $40,000.     Seo  Hildreth's  "Japan  as  it  is  and 
»M,"  p.  «08. 

^Hildreth,  Ibid,  208.  The  roe/,  reckoning  the  picnl  Hi  133^  pounds  avoirdupois,  contains 
^  gniiu  tfoj.  The  tael  is,  therefore,  worth  about  $  I  40.  Kaempfer  considered  it  worth 
H  florins,  which,  at  40  cents  to  a  florin,  makes  the  value  exactly  $1  40. 

^Tfae  kobang  18  a  gold  coin,  which,  at  that  time,  weighed  47  kanderius,  or  274  grains 
troy,  or  16  grains  more  than  our  eagle.     It,  however,  contained  only  2*24  grains  of  gold,  worth, 
ftr,  |l  1.     It  was  purchased  by  the  Dutch  for  six  taels,  or  less,  in  silver. 
'^Hildreth,  Ibid,p.  209. 
'Ibid.,  3S5,  translated  by  Klaproth,  Noveau  Journal  Asiatique,  ii. 


Hildreth  further  obsene*  that  the  value  of  tlie  export  of  the  ]>rpdimt< 
metala  from  Japan  in  the  euun«e  of  200  years,  from  1540  to  1740,  mtut 
have  beeu  not  less  thau  tl*O0,0OO,OO0. 

This  dispi-ojMjrtiiin  Iretween  tlie  value  of  gold  in  Japan  and  other 
oountriea  existed  at  the  time  of  the  ^nsit  of  Commodore  Perry,  and  the 
flret  ti-aders  made  large  profits  by  the  wholesale  jmrchase  and  exjHirt  of 
tlie  gold  kobangs.  A  lett«r  from  the  United  Stat«s  consul  gentral  (Mr. 
Harris)  at  Simoda,  in  1857,  stutM  that  the  relative  values  of  gold  and 
ailvcr  iu  Japan  were  as  one  to  three  aiKl  one-seventh.  To  avoid  the 
great  drain  of  gold  which  followed  the  discovery  of  this  ilispi-oportiuii  in 
the  relative  value  of  these  metals,  the  size  and  weight  of  the  gold  vuins 
were  further  i-ednced  by  the  Japanese  goverumeiit. 

Gold  is  largely  used  in  Japan  for  gihliug,  for  inlawing  and  overhiyiog 
metals,  and  for  alloys  with  copper  and  silver  of  various  colorsanddegrecd 
of  flneness.  Tlie  first  discoverj-  of  the  metal  in  Japan  is  said  by  Sir 
Rutherford  Aleock  to  date  fi-om  half  a  century  later  than  the  first  C4>iiuige 
iu  708.'  Before  this  time  gold  was  imported  from  China.  Arnii  Tsikitgo- 
Qo-Kami'  is  tlie  authority  for  the  stiitetnent  that  the  first  gold  wans  were 
struck  by  Taiko-Sama.  It  seems  probable,  however,  that  gold  wsisknovn 
in  the  voniiby  long  Iwfore. 

GOLD  MINES  OF  YESSO  AND  8ADO. 
One  of  the  earliest  rep()rt8  of  gold  miues  was  made  by  Father  .leromi' 
de  Angelis,  who\isited  the  island  of  Yessoin  lIKiO,  andKenthonieglofdn)! 
accoimtA  of  its  riches  in  gold-washings. 

The  gold  deposits  of  this  large  island  were  xnsitetl  and  surveyed  in 
1862  by  the  writer,  together  with  Mr.  Puniiwlly,  white  in  the  st-r^iee  tit 
the  Tyc(H)M's  govemuient.    These  gold  mines  are  gttvernmciit  proiK-rtj) 
aud  are  worked  on  a  limite<l  si-ale.    The  gold  region  extends  along  ll>r 
Kiitiui  and  Tusibets  rivers,  and  in  the  range  of  mountains  dividing  Vol- 
cano bay  from  the  west  coast.    There  are  also  deposit*  in  the  teiritorj' 
of  the  Prince,  or  i:)aiuiio,  Mat«imai,  and  probably  in  the  iiorthem  porlioM     I 
aud  interior  of  the  islaud,  as  yet  but  little  knonit,  even  to  tlie  JH|>atu«e.     I 
The  goverument  works  consist  merely  of  washings,  no  veinK  lia\nng  jft     , 
been  founil,  and  the  annual  product  cannot  esc*«ed  9-i>,(>OI)  at  I  lie  higbert 
estiumte.    The  gold  is  in  Ane  scales,  and  occnrs  in  the  grav«l  of  tbf 
flats  and  bare  along  the  streams,  resting  upon  the  beil-rock  exartly  aa  In 
other  gold  i-egions.    The  riverdriftis  course  and  heavy,  and  the  de]NuiU 
are  d(M'p,    The  gold  is  also  found  in  high  temiif  de)H>sits  on  the  UU-     | 
flidea,  where  the  drift  is  also  ver>-  coarse  and  heavy  aud  the  gold  eoanrf 
than  in  the  river.    In  some  of  the  fine  placer  gold  from  thin  region  tlw 
writer  found  a  very  fine  but  hetvvy  white  sand,  coiisisHng  of  minaw 
white  zinxuis,  sinnlar  to  some  found  in  the  gohl  n-gion  of  Xorth  Caro- 
lina.    Not  only  theae  deposits,  but  the  best  of  the  lower  plwct-ns  havr 
bM>n  workeil  over  by  miners  of  whom  there  do«>H  not  uppear  to  be  aiif 

'  Origin  of  the  Rtchea  of  Japan,  tran«laled  hf  Klaprolh,  Kotmo  JoutiiaI  A^Mi<|aat  It, 

*Thr«e  je^ra  in  Japan,  AmerlcKO  sdilioD,  il,  p.  347. 
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history,  although  some  of  the  Japanese  think  that  the  work  was  done 
by  some  of  the  former  heads  of  the  house  of  Matsmai,  some  300  years 
ago.  The  trees  standing  in  the  old  pits  are  at  least  of  that  age.  To 
work  these  old  placers,  ditches  were  cut  for  many  miles,  exactly  similar 
to  those  in  use  in  California,  and  the  deposits  appear  to  have  been  very 
systematicaUy  and  thoroughly  washed. 

The  present  qrstem  of  washing  is  by  a  kind  of  ground  sluicing,  aided 
by  straw  mats,  uiK>n  which  the  pay  gravel  is  drawn  by  the  workman  with 
a  hoe,  and  the  current  washes  off  tiie  lighter  sand  and  gravel,  leaving  the 
gold  upon  the  mat.  Ko  board  sluices,  toms,  or  quicksilver  were  used, 
and  these  American  adjuncts  of  placer  mining  were  introduced  there  for 
the  first  time  in  1862. 

There  are  no  doubt  gold-bearing  veins  at  the  head- waters  of  the 
streams,  but  the  dense  growth  of  the  cane,  or  dwarf  bamboo,  of  the 
comitry  rendered  explorations,  without  cutting  roads,  almost  imi)ossible. 
Gold  also  occurs  in  other  parts  of  the  empire  of  Japan,  but  it  is  diffi- 
cult to  obtain  any  precise  or  satisfactory  information  about  the  localities. 
On  the  islands  of  Sado,  off  the  northwest  ooast,  there  are  extensive  mines 
upon  a  large  vein  of  mixed  silver  and  gold  ore,  very  closely  resembling 
the  best  of  the  ore  from  the  Gomstock  vein,  Kevada.    This  locality  has 
evidently  furnished  a  large  amount  of  the  precious  metals,  but  the  facts 
legarding  it  are  very  jealously  guarded  by  the  Japanese. 

Some  of  the  placer  gold  of  Japan  was  represented  in  the  miscellaneous 
collecti<m  of  Japanese  minerals  at  the  Exi>osition. 

COCHIN-CHINA,  INDIA,  AND  OTHER  COUNTEIES  IN  ASIA. 

Gold  is  reported  to  exist  in  the  sands  of  the  rivers  of  Cocliin-Ohina, 
and  to  be  extremely  pure,  but  the  working  of  the  mines  was  formerly 
prohibited^ 

THIBET. 

Gold  exists  in  Thibet,  but  the  mines  are  the  exclusive  property  of  the 
government.  The  total  production  was  estimated  by  Jacob,  in  1831,  at 
certainly  not  over  10,000  ounces  annually. 

INDIA. 

Over  12,000  persons  are  said  to  have  formerly  been  engaged  in  gold 
washing  in  Assam,  and  the  production  amounted  to  30,000  ounces  annu- 
ftDy.  A  mine  called  Pakergusi,  at  the  junction  of  the  Brahmapootra 
with  the  Dontriri,  is  said  to  have  been  worked  for  a  short  time  each  year, 
wid  1,000  men  were  employed.^  Gold  has  been  procured  from  the  coast 
<rf  Malabar,  and  in  the  country  to  the  west  and  southwest  of  the  Neel- 
gheiy  mountains.  According  to  Mr.  Baber,  who  gave  evidence  on  the  sub- 
ject before  the  British  House  of  Commons,  the  auriferous  district  extends 
over  2,000  square  miles.    It  was  but  slightly  worked,  and  only  by  slaves. 

CEYLON,  SUMATRA,  BORNEO. 

Ceylon  is  said  to  have  formerly  yielded  considerable  gold,  but  in  1830 
the  production  had  ceased.    In  Sumatra  gold  is  not  only  found  in  the 

^  Jacob,  ii,  p.  330. 
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streama,  but  in  veitis  in  tihe  mmmtalu  of  Moaangkabi;  JiMb^MHI 
states  Hiat  the  several  districts  ef  tiie  idtaynd  were  loyn  toff  ta^  fsaiaiB 
about  13^000  ouMes  of  gold,  19  carats  fine.  Moat  of  this  waa  iied  Up 
ornamental  poiposes^  diiefly  fiir  gilding. 

In  Borneo  an  abondanceof  gold  liasloiifbeeD^laMyimlo^^^  il^ai 
obtained  chiefly  by  Chinese  and  naltres^  from  piaeer  deporilta^lBiadfa' 
tiiot  between  Samboss and  Pontiana.  ThenfiimberefOiiiBeaaaaeaivl^M 
was  estimated  at  aboat  9,000  previons  to  1831.  The  piodootiiiiillma  thai 
district  was  estimated  at  over  88,000  oimces  annaaliy^  and  tnm  Om  ahJs 
ifitend  at  120,000  ounces.  ^ 

According  to  Kloos^  tbemetalisiVfeadingiealMriirlesafaaiilityeMV 
the  whole  island.  Upon  the  borders  of  the  river  Klipoea  piaeer  goldil 
ftmnd  associated  witibi  iron  ores,  solphnret  of  anttmrngrf  t&d 
Near  Boedoek  gold-bearing  qnartE  veins  traverse  argfllioeaaa 
The  metal  is  associated  with  pyrites  and  with  teUnrima.  Av«iil 
ore,  nearly  vertical,  and  over  six  feet  iMA  is  worked  Hear 
Gold  is  also  fbnnd  at  EJittoe-Edadi,  in  a  day  flffingthecavttiee  ^VmB^ 
stone.  At  Janah-lAiOto  the  goM  is  associated  (in  a  iteoer)  with  pialini^ 
and  osmiridinm. 


0BLBHB8  AND  THE  PHUJPPmS  IBLANIML 

Gold  is  found  in  the  beds  of  the  rivers  of  Celebes,  and  formerly  10,000 
ounces  were  produced  each  year.  The  Philippine  islands  formerly  yielded 
about  15,000  ounces  of  gold  annually. 

Jacob,  from  whose  work  most  of  the  foregoing  notes  upon  the  produc- 
tion of  gold  in  the  East  Indies  are  taken,  estimated  (1831)  the  total  an- 
nual production  of  Asia,  including  China  and  Japan,  at  not  over  380,000 
ounces  of  gold  and  260,000  ounces  of  silver,  and  valued  it  at  aboat 
£1,300,000  sterling. 

In  the  20  years  from  1810  to  1829  the  treasure,  chiefly  gold,  sent  from 
Europe  to  India  amounted  to  £7,314,388  sterling. 

AFRICA. 

According  to  Eussegger,  who  travelled  through  Nubia  in  1838,  the 
mountain  chain  which  stretches  across  the  interior  of  Africa  ftx)m  east- 
northeast  to  west-southwest,  and  the  streams  which  flow  frxim  it,  are 
auriferous.  In  Sennaar  and  southern  Abyssinia  gold  occurs  in  placer 
deposits  and  in  quartz  veins  traversing  granite,  gneiss,  and  ehloritic 
slates. 

The  mines  of  Bambouk,  south  of  the  Senegal,  are  considered  as  the 
most  imi)ortant  of  Africa,  and  are  the  source  of  the  greater  iMtrtion  of  the 
gold  which  re$u;hes  the  coast.  Another  gold  district  is  at  Kordofan,  on 
the  ui)i>er  Nile,  between  Darfour  and  Abyssinia,  Gold  is  also  collected 
in  small  qimntities  opiH>site  Madagasc*ar.    Jacob  states  that  there  is  do 

*  Ber^  und  HiittoniD.  Zeitung,  1865,  p.  283,  noticed  by  Deleste,  Annalet  das  Miiim,  ▼•!• 
X,  1866.  p.  594. 
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way  in  which  an  accurate  estimate  can  be  fonned  of  the  gold  produced  in 
Africa,  and  at  that  time  he  regarded  the  accounts  furnished  by  the  late 
African  Company  as  the  best  available  information.  These  included 
statements  of  the  gold  taken  to  England  by  ships  of  war,  which  conveyed 
the  largest  portion,  on  account  of  the  greater  security  and  lower  rates  of 
insurance.  From  this  source  it  appears  that  the  whole  quantity-  so 
imported  from  the  year  1808  to  1818,  inclusive,  amounted  to  81,905  qunces. 
Of  this,  51,569  ounces  were  valued  at  £205,344,  and  in  the  following  foiu* 
years  of  peace  30,569  ounces,  valued  at  £125,380.^ 

The  existence  of  an  extensive  gold  field  in  South  Africa  has  recently 
been  announced.  It  is  said  to  be  in  the  Moselikatze  country,  about  700 
miles  from  Durban,  the  port  of  Katal. 

Birkmyre  estimates  the  annual  production  of  gold  in  Africa  at  4,000 
pounds.  Dusgate  places  it  at  3,744  pounds.*  K  we  accept  the  former 
estimate,  and  consider  the  gold  worth  between  $18  and  $19  per  ounce, 
the  value  of  the  production  is  about  $900,000  annually. 


RfiSUMfi  OF  THE  TOTAL  PEODUOTION  OF  GOLD   m  THE 

YEAR  1867. 

The  value  of  the  present  total  production  of  gold  is  shown  approxi- 
mately by  the  following  tabular  statement.  The  statistics  of  the  princi- 
pal gold-producing  regions  have  been  obtained  up  to  1867.  Those  from 
California  and  other  portions  of  the  United  States  include  the  retiu'ns 
to  1868.  In  many  cases  where  the  returns  from  several  countries  could 
not  be  obtained  up  to  1867,  the  average  production  at  the  date  of  the 
latest  returns  has  been  taken  as  the  basis  of  an  estimate  of  the  produc- 
tion at  the  present  time.  Thus,  no  returns  of  the  production  of  New 
Z^nd  have  been  received  for  the  years  since  1864,  and  its  yield  for 
1^7  is  estimated  at  $6,000,000.  In  respect  to  the  colony  of  New  South 
^'ales,  noticed  on  page  87,  some  later  returns  have  been  received,  and 
tl»ey  appear  to  give  the  exports  of  uncoined  gold,  while  the  table  on  page 
^7  includes  the  shipments  of  coin.  The  last  received  table  is  annexed, 
^nd  has  been  used  as  the  basis  of  estimate  of  the  jield  of  the  colony  for 
1807: 

Exports  from  New  South  Wale^  to  1867. 


Tear. 

Exporta- 
tion. 

1851 

Ounces. 
lGl,8dO 
199,500 
173,960 
148.900 

1852 

ISS3 

1854 

Year. 


Exporta- 
tion. 


I  Ounces. 

1855 107,250 

1856 :  134,950 

1837 1  148,186 

1856 255.535 


Year. 


Exporta- 
tion. 


1859 
1860 
1861 
1863 


Year. 


Exporta- 
tion. 


Ounces. 
293, 574 
355,328 
403,139 
584,219    I 
li 


1863 
1864 
1865 
1866 


Ounces, 
422.722 
314,351 
279, 121 
235,893 


*  Jacob  on  Precious  Metals,  ii,  326. 


2  Cited  by  Phillips,  p.  28. 
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In  the  fallowing  table  it  appears  that  the  total  gold  prodnot  of  Ike 
world,  for  the  year  1867,  was  approximate^  $180,680^000.  Tbe  last 
oolnnm  shows  the  ratio  of  the  prodnotfon  of  each  eoimtry  to  tlie  total 
IHrodnetlon.  Thus,  the  United  States  prodnced  nearly  43  per  eenti,  Aiia> 
traUa  23.78  per  eeaat  and  Boaaia  11  per  eent  of  the  wlude. 

Agprtwimaie  itaiement  of  Ike  value  of  Ae  proimetum  qf  gM  la  Uie  frkh 

e^gold^froduemgeimiUriee^i^^^ 


yite»«r 


HORTH  JJOBBIOA. 


OmnDD  STATBt.— Gdifiimla.. 


UdM. 


Artaona 

HtivrMesleo 

Coloi»do 

Utah,  ApiHJacrhteni,  and  oChar 


BmuB  Foatiiaovt^BritiikOotaa(bla»(«iftealidlbr]fliV). 

Ottiada  and  Kova  8e0lia>  ClKl,i«D  .. 


'V 


Minco,  (Mttmatod) 


CENTRAL  AMERICA,  SOUTH  AMERICA.  AUSTRAUA.  AND 

NEW  ZEALAND. 

South  Amxrica.— Brasil,  (etUmate,  based  partly  on  retarnt  for  1866)  . . . 

Chill.  (Mtimated,  in  part) 

BollTia,  (eittmated  1,600  Ibt.  troj,)  abont 

Pern,  (eittmated  3,400  Ibt.  troy,)  abirat 

CXIVTRAL  AlUBlCA.— Venesiiela,  New  Grenada,  Central  Amerlea.  Caba 

and  San  Domingo,  (estimated) 


a;ooQ^ooo 

OOOlOQO 
900^000 

9^700^000 


860^  dOO 


1,O0QlO0O 


TRAUA.— Vletorie,  (1.393,336  om.  in  1867) 

New  South  Wale*,  (estimate  based  on  reported  production 

of  23S,8S3  oil.  in  1866) 

South  Australia,  (estimate  based  on  returns  for  186U) 

Queensland,  (1866.)  about ,... 


New  Zealand.— (1864,  $0,000,000.    Estimated  for  1867) . . . 

EUROPE,  ASIA,  AFRICA. 

Russia,  (estimate  based  on  average  of  4  jears,  1830  to  1864) 

Austria,  (1865) 

Spain,  (estimated) 

Itolj,  (1666) 

France,  >  (in  1846  about  $9,000) 

Oreat  Britain,  (about) 

AlHea,  (estimated) 


Borneo  and  East  Indies,  (estimated) 

China,  Japan,  Central  Asia,  Roumania.  and  other  unennmerated  soaroes. 
(estimated) 


Total 


1.000.000 
900.000 
300.000 
900,000 

3,000,000 


96,510.000 

4,500.000 
140,000 
400,000 


1,175,000 

8,000 

95,000 

80,000 

12,0  0 

900,000 


1,000^000 


5,300,000 


31.550,000 
6,000,000 


15,500^000 


S,S70,000 
5,000^000 

5.000.000 


130,680.000 


i« 


i9l 


ILST 


IS 


lo&a 


*  In  part  from  jewellers'  sweepings  and  refose  materials 
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CHAPTER  IV. 

SILVER  REGIONS  OF  THE  UNITED  STATES. 

State  of  Nbvada — Extent  of  the  Silver  Reoiom  and  Total  Buluon  Product — 
Principal  Districts— Comstock  Lode—List  op  Claims— Machinery— Cost  of 
Materials— Expenses  and  Products  of  the  Gk>ULD  and  Curry  Mine — Average 
Yield  of  Ores— Production  of  Bullion — Reesb  River  Region — Production  of 
Mines — Eastern  Nevada  and  Districts— Cortez  District— Nye  County— 
Esmeralda  County— TisuLAR  Statement  op  the  Results  of  the  Assays  of 
Ores  sent  to  the  Paris  Exhibition — California  Silver  Districts— Idaho- 
Colorado — ^Arizona  and  New  Mexico— Atlantic  Portion  op  the  United  States, 
AND  Lake  Superior. 

STATE  OF  NEVADA. 

The  State  of  Nevada  has  an  area  of  nearly  100,000  square  miles, 
Extending  from  longitude  37°  to  43°  west  from  Washington,  and  between 
the  parallels  of  37°  and  43°  north.  The  presence  of  veins  of  silver 
throughout  this  vast  territory  was  comparatively  unknown  eight  years 
ago,  when,  in  1859,  the  Comstoek  vein  was  discovered.  The  region  was 
then  regarded  as  an  irredeemable  wilderness,  a  land  of  deserts  and  death, 
over  which  the  early  pioneers  had  passed  as  rapidly  as  possible  in  the 
tide  of  emigration  to  the  gold  regions  of  California.  The  scene  has 
changed.  Nevada,  from  a  comparatively  unknown  portion  of  Utah, 
became  first  a  Territory  and  then  a  State  in  the  Union.  It  has  now  a 
Jarge  population,  and  its  principal  centres  are  Virginia  City,  Austin, 
Carson,  Aurora,  and  Dayton.  The  valleys  and  deserts  resound  with 
the  shrill  whistle  of  engines  and  the  falling  of  stamps.  The  little 
valleys  are  brought  into  cultivation;  gi-aded  roads  are  made  over  appar- 
ently impassable  mountains;  mails  arrive  and  depart  daily,  and  the 
telegraph  connects  the  business  centres  with  those  on  the  Pacific  and  the 
Atlantic.  All  this  has  resulted  chiefly  from  the  discovery  of  the  cele- 
brated Comstock  lode,  which  has  already  added  nearly  $80,000,000  in 
value  to  the  bullion  of  the  world. 

From  the  Comstock  the  explorations  extended  in  all  directions,  and 
resulted  in  the  discovery  of  gold  and  silver-bearing  veins  in  most  of  the 
principal  mountain  ranges  that  traverse  the  Great  Basin  in  a  general 
north  and  south  direction.  First,  the  metal  was  trailed  southward  to 
Esmeralda,  Mono,  Coso,  Walker's  river,  Owens  river,  and  Slate  range, 
near  the  southern  eird  of  the  Sierra  Nevada.  Eastward,  the  Humboldt 
mines,  Eeese  river.  Goose  creek,  Egan  canon,  and  Utah  mines,  were 
reached  in  succession,  and  the  discoveries  have  been  extended  eastward 
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to  the  ranges  of  the  Boeky  monntains,  where  the  proi^ectofB  met 
of  Colorado.  Northward,  in  connection  with  the  gold  praipeofeon  of 
Oregon,  the  precious  metals  weie  tcaced  into  Idaho,  Mantana,  and  Brit- 
ish Colombia,  and  southward,  veins  have  been  disooveied  aloiig  llie 
ranges  reaching  into  AHzona,  extending  the  silver  region  to  Soiiotmi  tims 
connecting  the  whole  with  the  great  metalliferons  belt  of  the  Menrfwai 
plateaa;  and  with  the  discoveriei  affc  the  eztzeine  mo^Qn^  proving  a  eon- 
tlnuons  zone  of  mineral  wealth  through  North  ABieriea,i!h>mnHuaui  to 
the  Arctic  seat 

The  excitement  incident  to  the  discovery  and  developments  qpoa  the 
Comstock  was  intense,  and  dahns  were  loca^  by  flMmsands  in  aOAne* 
tions.  As  veins  were  discovei^  at  a  distanoe  new  diriiiieto  weiijQKSHi- 
used  by  tiie  miners,  each  witti  their  aepurale  reeords,  law%«ad  ngrib-. 
tions,  according  to  which  locations  were  made  and  the  ehrinw  wmied. 
Veins  bearing  the  predous  metals  have  since  been  traced  in  nea^  evny 
part  of  the  State,  and  it  is  difficult  to  enumerate  even  the  districte  fliat 
have  been  organized,  and  in  which  claims  of  greater  or  lees  valoa  liavs 
been  located.  Nevada  has  become  the  greatf  silver  region  of  tlie  woiU, 
and  gives  promise  of  an  miormous  production  of  the  metal  for  a  kog 
time  in  the  fhture. 

TOTAL  BmXIOK  FBOmrOT  09  MSVABA. 

It  is  difficult  to  obtain  exact  statistics  of  the  total  bullion  product  of 
the  State,  as  the  shipments  from  Austin,  Aurora,  and  other  pomts^  are 
not  rei>orted  at  the  end  of  each  year  as  at  the  express  offices  at  Virginia 
and  Gold  Hill.  The  Eeese  river  region  has  generally  been  considered  as 
producing  about  $1,000,000  per  annum,  and  ore  and  bullion  arenowbegiB- 
ning  to  be  received  from  the  southern  districts.  The  following  figures 
are  believed  to  present  a  close  approximation  to  the  annual  and  total 
yield  of  the  State  up  to  January-  1,  1868.  The  greater  part  of  tiiis 
amount  was  obtained  from  the  Comstock  lode : 

1859 $60,000 

1860 300^  000 

1861 2, 300, 000 

1862 6,500,000 

1863 12,^00,000 

1864 16, 000,000 

1865 16, 800,000 

1866 16, 500,000 

1867 18, 500,000 

Total $80, 450,000 


The  ores  ftoin  many  of  the  priiicii)al  districts  were  exhibited  in  the 
Exposition  in  the  collections  sent  from  California.  Tlie  principal  claims 
upon  the  Comstock  were  so  represented,  and  in  no  other  way.    The 
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eastem  portion  of  the  State,  including  tlie  mines  about  Austin  and  some 
districts  south  of  it,  were  represented  by  a  magnificent  collection  of  their 
richest  ores  in  large  masses,  imder  the  superintendence  of  David  E. 
Buel,  esci.  These  ores  weighed  in  the  aggregate  several  tons,  and  were 
contributed  by  various  mine  owners  to  an  executive  conunittee  for  the 
representation.^  Although  they  reached  Paris  at  a  late  date  (in  July,) 
their  value  and  importance  was  such  as  to  gain  them  a  place  in  the  Exi>o- 
sition  and  a  recognition  by  the  Imperial  Commission  in  the  form  of  a 
Hilver  medal. 

The  following  brief  notices  of  the  principal  mineral  districts  of  the  State 
have  been  compiled  chiefly  from  the  writer's  notes  and  the  statistical 
pabhcations  mentioned  below,*-"'  to  which  reference  may  be  made  for 
fiirther  details. 

STOREY  COUNTY. 

Virginia  district — Comstoek  lode. — ^The  first  quartz  claim  was  located 
in  the  Virginia  mining  district  on  the  22d  of  February,  1858,  by  James 
Finney,  generally  known  as  "Old  Virginia,"  from  whom  the  city  of  Vir- 
ginia and  the  croppings  have  taken  their  name.  In  June,  1859,  two  men, 
while  washing  for  gold  below  these  cropi)ing8,  made  an  excavation  to 
hold  water  uxx)n  the  hill-side,  and  uncovered  rich  silver  ore  u^Km  the 
ground  now  belonging  to  the  Ophir  Company.  A  man  named  Comstoek 
wjw  employed  to  purchase  the  claim,  and  thus  his  name  has  been  given 
to  the  vein.  As  soon  as  the  true  nature  of  this  ore  was  ascertained, 
miners  flocked  into  the  Territory,  and  claims  were  located  upon  the  sup- 
posed course  of  the  vein  for  a  distance  of  about  six  miles. 

The  subsequent  developments  have  shown  this  vein  to  be  one  of  the 
largest  and  richest  ever  discovered,  ranking  with  the  celebrated  Veta 
Madre  of  Ouamijuato,  and  the  Veta  Grande  of  Zacatecas,  Mexico.  It  is 
evidently  what  is  termed  a  true  Assure  vein,  and  may  be  followed  to  a 
dei)th  which  will  be  limited  by  the  costs  of  mining  rather  than  by  the 
absence  of  vein. 

The  elevation  of  this  vein  above  the  sea  is  about  6,000  feet,  and  it 

'This  committee  was  composed  of  the  following  named  gentlemen:  Messrs.  M.  J.  Good- 
^liow,  B.  J.  Barns,  £.  A.  Sherman,  J.  R.  Murphy,  W.  F.  Leon,  W.  H.  Clark ;  and  they 
were  charged  with  the  duty  of  preparing  a  "  Descriptive  Report  to  accompany  the  representa- 
UoD  of  Eastern  Nevada  at  the  Paris  Exposition  of  the  world's  products.** 

'La  Nevada  Orientale,  Q^ographie  Ressonrces,  Climat  et  Etat  Social;  Rapport  address^ 
to  Comity  local  pour  I'Exposition  de  Paris,  par  Myron  Angel.  Paris :  Juillet,  H67.  [Dis- 
tributed at  the  Exposition  by  David  E.  Buel,  esq.  ] 

'Annual  Report  of  the  State  Mineralogist  of  the  State  of  Nevada  for  1866,  addressed  to  the 
honorable  the  Board  of  Regents  of  the  State,  by  R.  H.  Stretch,  State  Mineralogist. 

*  Langley's  Pacific  Coast  Business  Directory.    8vo ;  San  Francisco,  California :  1867. 

*  Nevada  Territorial  Directory.     1863. 

*  Review  of  the  Mining.  Agricultural,  and  Commercial  Interests  of  the  Pacific  States  for 
the  year  1866.  Compiled  by  J.  H.  Carmany.  San  Francisco:  H.  H.  Bancroft  &  Company. 
1867  ;  8vo. 

^  Annual  Report  of  the  Surveyor  General  of  the  State  of  Nevada  for  the  year  1865. 
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oomdd'to  tbe  sorftoe  on  the  eastern  d<^  of  a  poir|ffltyrilie  iMmitiitti 
wMeh  lias  been  named  Mount  DavidBon;^  Ite  ooosse  or  diroclion  is 
nearly  noiiSi  and  south,  and  its  general  dip  or  incUnalion  is  towaids  the 
east  In  width  it  varies  ftom  a  mere  seam  to  over  200  iBet^aiid  it  isoAm 
brok^ti  up  into  several  parallel  brandies  wUdi  tadnde  karge  masamol 
tiie  ^^GOtmtiy''  loeks.  Itisremariudiilefbritsla^gesdvagesof  day,tted 
with  broken  p(»tions  at  tiie  vein  and  waUs^  much  worn  and  rounded  by 
tiie  attrition  to  which  they  have  been  subjected  by  the  movemeBt  of  tlie 
adjoining  suifinoes.  Only  the  harder,  and,  in  general,  the  more 
parts  of  the  vein  show  upon  the  surftoe  as  ^omppings.'^  llieee 
an  iriegnlar,  breociated  appearanoe^  fiave  a  brown  eokxri  and  alBwiiii 
ftee  gold  to  the  first  adners  in  some  places.  Someof  liieiiehest  bimiibii 
of  ore  below  are  found  to  the  eastward  of  tiie  heaviest  croppings,  and^ 
general,  tbe  richest  ore  is  quite  soft  and  granular,  being  broken  npsoii 
to  resemble  crushed  sugar  or  salt.  A  mass  of  quartE  of  this  kind,  mm 
90  feet  wide,  in  the  Ophir  mine,  in  IMl,  was  found  to  be  imtMiniiiiil 
with  sulphide  of  silver,  stepUanite,  and  native  silver  and  gdd.  A  hudm 
stratum  or  layer  of  the  vein  contained  galena,  Uende,  and  iron  Ky^ettHb 

Excavations  along  tiie  line  of  the  vein  have  extended  fagr  duiiti  togi 
depth  of  700  to  800  flBet.  Several  l<mg  tunnels  have  been  nm  to 
the  vein,  the  prindpal  one  being  the  Latrobe,  eommenced  in  1M1| 
now  about  3,200  feet  long,  whidi  drains  the*  mines  at  tiie  north  end  of  As 
lode  to  a  depth  of  about  600  feet.  A  new  tunnd,  to  be  20,278  feet  long, 
and  to  drain  the  lode  to  a  depth  of  2,000  feet,  is  projected  by  Mr.  A 
Sutro.  It  is  estimated  that  this  work  will  occupy  three  or  four  years  tat 
its  construction,  and  cost  about  $2,000,000. 

The  ])riQcipal  mining  upon  this  vein  is  at  Gold  Hill  and  Virginia  City, 
within  a  linear  distance  upon  the  vein  of  less  than  8,000  feet,  but  explo^ 
ations  have  been  made  over  a  length  of  about  four  miles  and  the  eiisl- 
ence  of  the  vein  proved.  The  following  tabular  statement  gives  the 
names  of  the  different  claims  upon  the  line  of  the  vein,  in  the  order  of 
their  succession  from  the  north  southward,  with  the  length  of  each  ia 
feet,  the  depth  to  which  they  have  been  worked,  and  other  data:^ 


^  After  Donald  Davidson,  esq.,  of  San  Francisco,  one  of  the  first  to  ascend  it. 

*  This  table  is  extracted  trom  tlie  report  of  Mr.  R.  H.  Stretch,  Nerada  State  If  ineralofill; 
1866. 
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Table  of  mining  claimg  on  tAe  Comstock  U>de. 
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Meet  of  these  claims  are  worked  by  iucoriMirat^d  companies  with  capi- 
tal funiisIio<l  froui  California,    The  t'ugiups,  machinery  and  supplies  are 
frfij;!it(Hl  o\  (-1-  the  Sierra  Nevada  Jit  ii  Iicav.v  i^ost,  now  being  rapidly 
tewened  as  the  Pacific  railroad  is  pushed  forward. 
8a 
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The  above  enumerated  oompaniee  liad  excavalied,  beifine  1808,  akont 
28  miles  of  tonnels  and  drifts,  and  aboat  five  and  three^nartas  waOm 
of  shafts,  winzes,  and  inclines,  exclnsive  of  stopes.  The  dead  woikof  one 
mine  alone,  the  Ooold  &  Gurry,  was  in  1885  about  12,750  lineal  fiset  of 
shaflto  and  tunnels.^ 

ThefoDowing  table  shows  the  number  and  power  of  the  hfflistmg  and 
P|umping  engines  at  work  on  the  lode  in  1866:* 

Pumping  and  koMing  engines  an  Ike  Oametoek  lode. 
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There  are  76  mills,  or  reduction  establishments,  supplied  by  ores  froB 
the  Gomstock  lode.  These  are  scattered  through  Storey,  Lyon,  Onnsby ^ 
and  Washoe  counties.  For  details,  reference  is  made  to  the  annexed 
table  of  quartz  mills  in  the  State.  The  value  of  the  mills  and  maehinery 
of  Storey  county  alone  is  estimated  at  $3,500,000. 

The  mills  are  expected  to  return  in  bullion  65  per  cent,  of  the  assay 
value  of  the  pulp,  which  is  about  the  average  working  result.  Thane  is 
thus  a  loss  of  35  per  cent.,  or  about  $8,000,000  annually.    The  cost  of 

'  Report  of  8.  H.  Marlette,  sunrejor  general. 
•Report  of  State  mineralogUt,  1866. 


BEPOBT  ON  THE  PRECIOUS  METALS. 


115 


working  ordinary  ores  is  firom  $12  to  115  per  ton.  A  few  years  ago  $20 
and  $25  per  ton  were  paid  for  working.  One  chief  element  of  this  great 
expense  of  redaction  is  the  cost  of  fael,  which  is  scarce  in  the  region 
and  commands  from  $15  to  $20  per  cord.  A  dwarf  pine,  the  jnmm,  is 
chiefly  used  and  is  hauled  a  distance  of  10  or  12  miles.  The  annual  con- 
sumption of  fire- wood  is  estimated  at  144,000  cords,  and  is  valued  at 
nearly  $2,000,000. 

The  lumber  is  brought  from  the  Sierra  Nevada,  some  12  miles  distant, 
\^here  the  supply  is  practically  iuexhaustible.  The  annual  consumption 
is  estimated  at  35,000,000  feet  board  measure,  worth  about  $1,400,000, 
one-half  of  which  is  for  freight.  Water  for  the  mills  on  the  lode,  and 
for  the  cities  of  Virginia  and  Gold  Hill,  is  obtained  chiefly  from  tunnels 
nm  into  the  side  of  the  mountains  above,  where  a  large  and  porous  quartz 
vein,  comparatively  free  from  ores,  (the  Santa  Bita)  gives  an  unfailing 
supply.  Considerable  water  is  also  obtained  from  the  Ophir  mine  and 
other  deep  shafts,  and  from  the  Latrobe  tunnel. 

The  details  of  the  costs  of  mining  and  of  working  silver  ores  have 
great  practical  importance,  and  I  have,  therefore,  devoted  considerable 
space  to  their  presentation,  particularly  as  the  well,  arranged  reports  of 
Mr.  Janin,  Mr.^'Bonner,  and  other  superintendents  afford  such  rich  and 
reliable  materials.  In  the  report  of  the  Gould  &  Curry  Silver  Mining 
Company  for  1865  a  comparative  statement  of  the  product  of  the  mine 
for  the  years  1862, 1863, 1864,  and  1865,  shows  the  average  value  of  the 
ores  that  were  worked,  the  c6sts  of  mining  and  of  reduction  at  the  mill 
belonging  to  the  company  and  at  custom  mills.  The  statement  is  as 
follows: 

Cmparaiive  statement  of  the  product  of  the  Oould  cfe  Curry  mine  for  the 

years  1862, 1863, 1864,  and  1865. 


Tew. 

TOBf 

prodoeMl 

IttelaM. 

2d  daw. 

3(lelaM. 

Average 
Yolne  of  orei 
worked. 

Coit    of 
mining. 

CoBt  of  work- 
ing at  G.ft 
Cmlll. 

Cost  of  work- 
ing at  CUf- 
tom  mills. 

im....     fl.4«9i 

*15* 

•an 

*10i 

u 

8,427 
43,907 
55,e02 
46,745 

ft  104  90 
80  44 
73  48 
45  41 

•12  54 
12  64 
12  00 
10  84 

138  55 

W63.... 
Un%  .... 
1865.... 

48,743* 

64.433 

47,217 

4,812 

8,821 

470 

138  00 

40  00 
12  93 

22  30 
26  00 
20  36 

*  Shipped  to  England.  t  Third  dan  ore. 

It  is  observed  that  the  proportion  of  profit  increases  with  the  richness 
and  decreases  with  the  poverty  of  the  ores;  thus  ore  yielding  $75  i)er 
ton  gives  more  than  twice  as  much  profit  as  $45-ore,  although  not  twice 
as  rich. 

The  costs  of  working  mines  and  ores  in  this  region  are  well  elucidated 
by  the  following  tabular  statements  of  the  quantity  and  cost  of  materials 
used  at  the  Gould  &  Curry  mine  and  mill  during  the  year  1860 . ' 

'  Report  State  Mineralogist  Nevada,  p.  91. 
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€o»t  of  mnicriaU  for  icorking  minen  an^  oreg  in  XeraAi, 
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Tlie  <'i>iiHiiiii]itibiiatid  cost uf  these  mnterialB at  the  mine  and  millvtw 
db«tribii(4f)  SB  shonn  by  the  liillnwiuj:  \  il1h:iIi|c  iltt;iil.-.l  ntatt'inents  from 
the  AimiKil  BeiK>rt  of  iIk'  .MiinnntiiHli  hi  »nd  secretary  of  the  rompwy- 
The  Miv(%ediiig  tables  sIikm  '\i<-  •jii;ini<i\  and  value  of  ore  ainalgiuDatrd 
and  the  value  of  btUlioD  produced,  with  t^e  cost  of  production  per  ton 
of  ore: 


BGPOBT  ON  THE  PRECIOUS  METALS. 


117 


1 


e 

o 


1 

0 

I 

s 

o 


•3 

a 

0 

e 

a* 


e 
o 


15 


o 


a 
o 


3 

o 


II 

as 


I 


§1 


i 


irf"  «  «  V  «  n  V  «*  «"  «■  V 


»^    0>    »^    r-    © 

«d"  «»■  irT  lO  «» 


V  ef  irf"  «  irf"  wa 


O 


5  S ;; ;;  s  8  8  s"  5J  5?  s' 


rf  n  ©f  ef  d"  of  V  ^*  ©f  pf  p5" 


^ 
S 


3 


£ 


s 
i; 


@ 
& 


s 


II 

p  «  ^ 


a 

l§ 

M 


{: 

£ 


o"  o"  «  cf  «-<"  o"  ef  ©f  of  r*"  00 


8 


n 


o» 


o)  o  00'^  Si  ^  K*  o  n  9)  04 


?i 


Si 


SL 


i4 


1 

o 


§ 

a 


8 

CO 
O) 


I 


8S8S888SSS8  IS 


0» 


s 

00 


u 

s 


§11 


9 


►^  &« 


s 


•C  >»§>»&  a  2 
^5  0  0  5  «  » 
-<  a  "^  ►^  «<  00  O 


a 

> 
o 


o 


0 
5 

hi 

Of 

a 


> 
< 


PAH19   DNIVEBSAL   EXPOSITION.                         M 
Detailed  ulatemenl  of  cmtt  at  the  Oouid  A  D 

1K5. 

ie« 

I>M«nb«r. 

J-nurr- 

P.brHnr. 

HlUTh. 

Af^ 

tS,4iaBB 

|9,iN-n 

Knsffl 

IB.  919  0 

Kc 

,^.^^ 

|1,BH!S 

n,ai9Dei 

194  00 

l3,B»)0tt 
449  00 

II,  877  a 

it,imi» 
mm 

ll.™>7 

•!.• 

400  A)  ;      S 

lis,  M7  as 

HS,BM2i 

111  517  95 

117. 9W  37 

Ilia 

PUPAUMO  OU  FOB  BiTTUUKS. 

tl,B«lS 

«.=»« 

ll,4«» 

11.617  74 
391  DO 

•I.S 

tl.MHlS 

fi.sKias 

ti,Meas 

I9  1S8  74 

|l.S« 

■"™™ 

ta.EVO«) 
i,in3i» 

331  00 

1R470  00 

eiioo 

XITOO 

(9.344W 
339  00 

Hsoaoo 

309  00 

AM 

IS.9H00 

•3.308  00 

13,  BIB  W 

........... 

900  00 

aaMDo 

l!»4«U0 

a.  no  DO 

3H  UO 

»3.sa8TS 

1,933  OO 

aiisBOO 

363  00 

I,1W00 

1.  m  no 

349  00 

a,7Hoo 
3ns  Oi 

_    ^ 

|ii,3«ei» 

ni,s4iTs 

tio,7t§!a 

tlt.tMe 

Jtawis 

8,90100 

B.eo4  7s 

9,295  00 

I8.TSI  JJ 
1,913  00 

l»,«nsi 

. 

(s-Moia 

ta.mT5 

H,eGIT3 

Kmn 

IIJ.IIB3  95 

m, 710  00 

JOIOW 

113,709  71 

M,17S0» 
■i,744  in 

|]3.IS1»I 
99.  MB  00 

a«ni/: 

>uun»i *.. 

H4,4i3:>< 

tiS.  «94  »!• 

Rt  irt  w 

■Framllw  AnliiuilRepurt  of  IhiOogM  4c  Cuttt  Sllrrr  MlQlat  CmI 


REPOBT  ON   THE   PRECIOUS  METALS. 


119 


niUfor  the  year  ending  November  30, 1866  J 


1866. 


M*7. 

Jnne. 

July. 

August 

September. 

October. 

November. 

Total. 

$2,539  25 

$2,778  50 

$2,495  25 

$2,575  50 

$2,352  00 

$2.315  25 

$1,969  75 

$28,841  13 

$1,714  25 

17,S30  00 

388  OO 

$1,688  25 

12, 481  00 

517  00 

$1,645  12 

11,959  00 

485  00 

$1,703  00 

11,774  00 

376  00 

$1, 648  75 

11,370  00 

394  00 

$1,707  00 

13,268  00 

341  00 

$1,616  50 

14,010  00 

321  00 

$30,574  49 

160,858  00 

5,052  00 

$19.739  25 

$14.686  25 

$14,089  12 

$13. 853  00 

$13, 412  75 

$15, 316  00 

$15, 947  50 

$186,484  49 

$1,379  62 
36  00 

$1,274  25 
67  00 

$1,328  00 
70  00 

$1,278  75 
111  00 

$1,378  00 
66  00 

$1,256  00 
69  00 

$1,282  25 
139  00 

$16, 7119  48 
1,350  00 

11,315  62 

$1,341  35 

$1,386  00 

$1, 389  75 

$1,444  00 

$1,325  00 

$1,421  35 

$18, 060  48 

1^138  00 
370  00 
407  00 

$1, 933  12 
464  00 
316  00 

$2,117  25 
839  00 
424  00 

$2,148  37 
563  00 
326  00 

$2,106  00 
836  00 
373  00 

$2,037  00 
463  00 
381  00 

$3,069  87 
733  GO 
379  00 

$26,677  99 
8,434  00 
4.301  00 

$2,915  00 

$2,713  12 

1 

$3,380  25 

$3,037  37 

•3, 315  00 

$2,881  00 

$3, 171  87 

$39,313  99 

13,517  00 
238  00 

$2,238  75 
264  00 
910  00 
517  00 
1,159  00 
2,777  00 
321  00 

$2, 664  75 

$2,794  50 

192  00 

1,600  00 

1,079  00 

995  00 

3,629  00 

310  00 

$2,730  50 

3.482  00 
1,168  00 

916  00 
3,056  00 

317  00 

$2,493  37 

62  00 

1,388  00 

710  00 

527  00 

2,082  00 

365  00 

$3,714  00 

$31,057  00 
1,881  00 

1,468  00 

70100 

1,518  00 

3,605  00 

357  00 

3,288  00 

557  00 

966  CO 

1      2,963  00 

478  00 

3.296  00 
1,118  00 

769  00 
3.664  00 

391  00 

* 

34,001  00 
10,943  00 
17,588  00 
35, 013  00 
4,  414  00 

$10,386  00 

$8,186  75 

$10, 936  75 

$10, 599  50 

$10,669  50 

$7,627  37 

$9, 953  00 

$134,  897  00 

$1.807  50 
2,825  00 

$2,779  62 

1,896  00 

$3,604  37 
1,895  00 

$2,985  87 
2,359  00 

$2,713  37 
1,756  00 

$3,068  62 
2,259  00 

$3,437  37 
3,459  00 

$34,003  70 
38,016  00 

fc,63S50 

$4,675  63 

$4,499  37 

$5,344  87 

$4,469  37 

$5,327  62 

$5,886  37 

$63,019  70 

1^015  63 
»,537  0O 
3^365  56 

$12,692  49 

31.669  00 

2,691  32 

$12, 854  74 

23,944  00 

3,233  48 

$13, 485  99 

23,314  00 

3,169  73 

$12,928  62 

23.734  00 

3.309  16 

$12, 877  24 

21, 915  00 

2, 522  31 

$13, 079  74 

35,369  00 

3,793  15 

$157,864  79 

301,751  00 

36,389  13 

145,918  18 

$37,072  81 

$40,032  22 

$39,969  72 

$38,971  78 

$37, 314  55 

$41, 141  89 

$496,004  93 

liOoii  Janin,  Jr.,  raperinteodent ;  David  Bowie,  secretary. 
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The  average  cost  of  extraction  per  ton  of  ore,  including  prospecting 
and  dead  work  and  improvements,  is  thus  shown  to  be  $7  86,  and  the 
average  cost  of  working  the  ore  per  ton  $12  26. 

The  following  shows  the  average  contents,  yield,  and  loss  per  ton : 

Average  assay,  per  ton $43  95 

Average  yield,  per  ton 33  02 

Loss,  per  ton 10  93 

Cost  per  ton  for  amount  of  ore  crushed 12  26.75 

Cost  per  ton  for  amount  of  ore  amalgamated 13  77.78 

The  difference  between  amount  of  ore  crushed  and  amalgamated  shows 
loss  in  slimes  and  the  moisture  contained  in  the  ore: 

Estimated  amount  of  slimes  in  reservoirs. 3,500  tons. 

Estimated  profit  in  working  slimes $12  50  per  ton  =  $43,750. 

The  following  table  exhibits  the  total  ore  and  bullion  product  of  the 
Gould  &  Curry  nunc,  the  average  yield  per  ton,  and  the  dividends  paid, 
from  the  date  of  the  incorporation  of  the  company  (June  27,  1860)  to' 
November  30, 1866 :  ^  . 

Product  of  the  Gould  &  Curry  mine  to  December ^  1866. 


Date. 


^omJoIyl.  !860,  to  December  13,  1860 

Pn>o  December  14,  1860,  to  December  13, 1861. . 
fromDeceniber  14,  1861.  to  November  30,  1862. 
f nun  December  I,  1862.  to  November  30,  1863. . 
'^  December  1,  1863,  to  November  30, 1864. . 
^onj  Dwember  1,  J864,  to  November  30,  1865  . 
^December  I,   .365,  to  November  30, 1866. . 


Total 

From  taOiogt. 


^•^rked ton*. 

^  l»»ad  December  1, 1866 do.. 

Total  product 


Ore  worked, 


Ton: 

140i 

300 

8,442i 

48,745 

66,  4T7* 

46,022i 

60, 417* 


Bullion,  &c. 


$22,004  82 
44,321  41 

842,538  80 
3,902,712  64 
4, 798, 124  90 
2,  026, 172  57 
1,  690. 952  25 


$13, 326, 727  39 
300, 143  76 


230,546       $13,626,871  15 
4,249*  ' 


234,795i 


Average  yield, 
per  ton. 


Dividend! 
paid. 


•156  62  : 

147  40  

99  80  ; 

80  07  !  $1,468,800 
72  18  1, 440, 000 
44  02  618,000 
28  00     252, 000 


$59  03   $3, 778, 800  • 


The  average  yield  of  the  ores  worked  from  the  Comstock  lode  is 
^her  shown  by  the  following  data  from  the  principal  mines : 


Mine. 


««nge , 

^^  Point 

^'<J  k  Carry  . 

^pire 

•^hfr 


Tons  reduced. 


22,626 
29,535 
33.377 
0  230,546 
19,750 
11,163 


Average  yield. 


$46  65 
42  38 
38  15 
59  02 
24  69 
42  50 


'Carmaoy'a  Review,  page  56. 


*  Average  from  July  1,  1860,  to  November  30,  1866. 
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The  bullion  product  of  some  of  the  principal  mines  upon  the  Comstock 
lode  at  Virginia  and  Grold  Hill,  the  dividends  paid  and  the  assessments 
levied  for  the  years  1866  and  1867,  are  shown  by  the  foregoing  tables.  ^ 

These  tables  do  not  include  all  of  the  dividend-paying  mines,  for  many 
of  the  valuable  claims  at  Grold  Hill  are  private  property,  and  no  reports 
of  their  production  are  made. 

The  Savage  mine  for  the  fiscal  year  ending  July  10, 1866,  produced 
ore  to  the  following  amounts  and  values,  at  a  cost  of  extraction  per  ton 
of  $18  06: 

Tons.         Pounds. 

First-class  ore 435    1, 290 

Second-class  ore : . .     26, 338    1, 650 

Third-class  ore 3, 878        750 

Total 30, 652    1, 690 

The  product  of  the  ores  reducM  was : 

Value.  Per  ton 

First-class $93,220  04  $224  08 

Second-class 1,096,449  23  42  04 

Third-class 62,084  54  20  43 

Total $1,251, 753  81    Average.  $42  38 


The  following  tables  show  the  monthly  shipments  of  bullion  fix)m  the 
Comstock  lode  for  1865  and  1866  from  the  two  express  oflices  of  Wells, 
Fargo  &  Co.,  at  Virginia  City  and  at  Gold  Hill : 

bullion  shipped  from  Yirffinia  City  and  Gold  Hill,  Nevada,  f(yr  1865  and 

1866,  hy  Wells,  Fargo  &  Co. 


Months. 


Jttuarjr... 

March 

April 

»Uy 

Jane 

%-..." 
^''put.... 
Sfptenber 
^ber... 


1865. 


Gold  Hill. 


|S53,603  89 
339,856  84 
S35,48S68 
150,  lOS  45 
197. 802  30 
246,725  62 
260,001  59 
314. 808  93 
399, 613  99 
496, 165  00 
406,307  90 
354,425  00 


ToUl ,$3,546,897  59 


Virginia  Citj.  Total 


$940, 152  13 

1, 033, 855  89 

1,154,749  76 

1, 191, 172  00 

1,012.435  59 

694,256  11 

511, 127  57 

550,730  78 

492.203  79 

547.365  58 

539, 217  76 

619, 455  28 


$9,286,822  24 


$1, 193, 755  02 

1,263,712  13 

1,390,335  44 

1,341,274  45 

1,210,237  89 

940,961  73 

771, 129  16 

865,539  71 

891, 817  78 

1, 043, 530  58 

947, 525  66 

973.880  28 


1866. 


Oold  HUL 


Virginia  City. 


$432,044  28 
475,491  63/ 
490, 123  89 
413,177  17 
562,074  83 
673,  HI  40 
673.385  93 
672,690  14 
700, 940  33 
726.464  06 
613, 779  62 
666, 964  70 


$12, 833, 719  83  f7, 100, 268  00 


$520, 177  20 
492,322  91 
705,210  33 
646, 967  51 
648, 776  71 
562.938  70 
595,503  77 
779, 276  59 
643. 963  97 
686. 517  23 
739,512  30 
786,438  96 


$7, 807, 626  18 


Total. 


$952, 221  48 
968,814  ."H 
1,195,334  22 
1, 060, 164  68 
1,210,851  54 
1,236,050  10 
1,868,889  70 
1, 451, 966  73 
1, 344, 904  30 
1,412,981  31 
1,353,291  92 
1, 453.  423  66 


$14,907,894  18 


It  should  be  noted  that  these  totals  do  not  present  the  entire  yield  of 
the  Comstock  lode  for  the  two  years,  for  the  bullion  from  somQ  of  the 
ores  is  shipped  from  Carson  City,  and  other  points.  The  bullion  from 
Carson  City,  in  1866,  amounted  to  $341,366  80. 

^  Carmany *8  Review,  1867. 
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ti,oss,3rr5i 

»1.014,*»l» 

rs8,918  44 

|l.S«,WT  09 

tl.399.796  M 

(i.4»Je7il 

U  Mining  Rfitrw. 
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lode  during  the  year  1867,  as  compared  toith  1866. ' 


DURING  THE  YEAR  1866. 


July. 

Angnit. 

September. 

October. 

Novemb<«r. 

December. 

Total. 

$125,073  00 
140,000  00 

36,557  00 
m,706  00 
1%,000  00 

71,641  00 

28,440  76 
65,406  16 
46,196  74 
19,562  60 

$119.447  38 

162.478  00 

80,451  10 

379.699  92 

134,395  23 

65.683  00 

31,520  25 
75,840  53 
39,696  58 

27.684  56 

$153, 666  63 
145, 000  00 
116, 573  76 
292,566  78 
117,821  35 
50,367  00 

41,813  15 
78,459  87 
37,059  56 
20,683  82 

$152, 363  74 
210,000  00 
111,  150  17 
180,288  67 
114, 321  67 
58,962  00 

42,000  00 
99,476  87 
41, 563  T2 
22,566  24 

$167,034  89 

231,000  00 

91,326  00 

202, 090  27 

124,683  61 

60,645  00 

45,000  00 

83,687  17 

27, 975  69 

6,729  19 

$131, 135  41 
214, 847  39 
184,854  00 
160, 000  00 
106, 427  00 
100,  COO  00 

33,240  12 
81, 045  67 
25,987  12 

$1, 186, 543  38 
1.814,879  09 
1,312,471  13 
2,297,132  94 
1,624,781  01 
848,751  00 

422,291  3b 
910,387  37 
304,931  71 
417,472  06 
571.506  79 

27,953  00 

(9»,605  26 

bl,  106, 896  54 

$1,054,011  32 

$1, 032, 713  06 

$1,040,171  82 

$1,039,536  71 

$11. 738, 100  88 

DURING  THE  YEAR  1867. 


1133^906  17 
375^000  00 
UQ,043  00 
160,000  00 

311,681  17 

96,313  39 
98,627  54 
16,537  58 

$124, 664  69 
359,644  37 

54,291  85 
150,000  00 

30,043  11 
350,000  00 

23. :««  80 
89.280  00 
12,304  17 

$71,950  24 
360,295  29 

49,000  00 
130,000  00 

75, 842  74 
252,000  00 

18. 689  40 
97,980  00 
11,310  11 

$49,980  22 
352,066  00 

42, 071  23 
100,000  00 

65, 474  86 
253,866  89 

20,571  43 
68,897  94 
13,547  71 

$57. 655  81 

310, 681  00 

50,299  30 

60.000  00 

90,235  69 

164, 976  67 

18. 757  48 

63, 395  48 

686  50 

$14, 767  65 

193,919  50 

47, 100  00 

50,000  00 

6, 117  90 

145, 977  46 

17,604  08 
68,571  00 

$1,097,297  45 
3, 737, 100  la 

920, 717  96 
1, 729, 276  91 

614, 620  51 
2, 668, 885  36 

278,607  17 

1, 106, 495  5U 

142.049  4(> 

4.108  00 
1,140,741  94 

106,399  4ti 

192,318  17 

125,767  31 
1Q.S50  57 

104,315  35 
9,771  58 

• 

101, 000  00 
3,259  04 

102,326  65 
10, 995  79 

65,250  16 
13,182  26 

96,296  57 
4,273  02 

_ 

^1.319,115  60 

$1,306,548  86 

$1, 171, 386  83 

$1, 079, 798  72 

$894, 120  35 

$646,627  78 

$13,738,617  97 

*)>•  %iret  eoald  not  be  obtained  from  the  o£Bce  of  the  company  at  Virginia. 
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TOTAL  BULLION  PBODUGT  OF  THE   0OM8TOCK  LOmL 


The  statistics  of  the  total  yield  of  the  Ck>instock  lode,  since 
commeueed  upon  it,  differ  somewhat  as  presented  by  diffiarent  p 
The  Snrreyor  General  of  Nevada,  in  his  report  for  the  year  1885,  eit 
the  total  yield  np  to  1866  at  t45,000,000.  Commissioner  Browi 
mated  it  to  be  t66,000,000  np  to  January,  1867.  This  hist  sum  ladb 
by  subtracting  five  or  six  per  cent,  from  the  total  yield  of  tli6 
supposed  to  have  been  $70,725,000  up  to  the  end  of  1866. 

In  the  year  1859  nothing  was  extracted  but  some  rich  ores  fti 
surface,  and  a  few  thousand  dollars'  worth  of  gold  washed  trom  tl 
crops  and  the  ravine  below  them.  Some  of  the  ores  were  wor 
arrastras  at  Gold  HilL  The  next  year,  1860,  three  or  four  smal 
were  started,  and  the  product  was  about  tlOO,000,  to  whidi 
$200,000  may  be  added  for  rich  ores  shipped  to  Galifomia^  New 
and  Europe. 

It  is  believed  that  the  following  figures,  derived  from  the  sonioe 
and  the  writer's  notes  previous  to  1865,  &irly  represent  the  prod 
of  the  Comstock  lode  up  to  the  1st  of  January,  1868 : 

1859,  ore  and  boUion ti 

1860  «  : ai 

1861  " 2,« 

1862  ''  6,m 

1863  "  12,4( 

1864  "  16,01 

1865  "  13,01 

1866  "  1 15, 2i 

1867  ^'  16, « 

Total  to  Januarj'  1, 1868 $81, 6( 


This  bullion  produ(*,t  consists  of  a  mixture  of  gold  and  silver,  ai 
mtio  in  vahie  of  the  two  metalH  Ih,  gold  34.8,  silver  (>r>.3,  as  shown  I 
following  table  eom])iUHl  from  assays  made  at  the  Silver  Stat«  Bedi 
Works  by  Ijouis  Janin,  jr.,  during  1863  and  18(>4.i 

^  From  Kcport  of  State  Miueralofi^ist,  p.  P/7. 


;.  v^i6te&ttR  Hsnos. 


ghoifing  the  relaftrc  raltie  of  tjuhl  and  Hilpcr  h 
stock  lode. 


H  from  the  i'o 


ttO-OftOUN. 

Tenmn 

».». 

8U.« 

Tom,.      Li. 

sss    i.sno 

see      3UU 

383         T30 

'  W            S 
17S         790 

JOT         SOU 

i  '■" 

IM 

29T      1.680 

B35       em 

ea     i.ixa 
Its    i.ieo 

49.49 

MdS 
SI.U 
!H.8S 

tnw 

35.64 
37,  M 

34.  iS 

ST.S 

se.9 

4S.7S 
SI).T| 
77.  IS 
7».51 
7&W, 

fi7.7I 

M.5|; 
(B.W 

6S,» 
68.311 

Woptinf;  this  ratio  tbe  total  bullion  product  of  tlie  Conistock  lode  I 
1IJ  tie  lli^-i(lF<I  as  follows ; 

OoM,  value «28,300,000l 

"■  fff,  value 53,200,000  ] 


f  Total *8l,r>t)0,IH>0  1 


lANDEB  COltNTV. 

TJuB  comity  owui)ieB  the  tiortltcastern  eonier  of  the  State,  but  the  • 

I  PriocijMil  iainiu{<;  (lJ»triot»  are  aloug  the  western  and  soutbem  bouiida- 

1  •**   Th*-  folli]wiii<;  i^stract'  yives  the  particulars  of  tbe  dificovery  of  1 

I  "ffli-w  in  thin  HtwUoii  of  the  State :  "  Early  in  the  niontb  of  May,  18(»2,  " 

'^iam  M.  Talwrtt,  an  attach^  of  the  stage  station  at  Jacob's  Sprmgs,  ^ 

"liile  liHiiling  wood  from  the  hillside,  now  within  the  limita  of  the  city 

•"■.Viistin,  d  iscover«>d  a  vein  of  metal-bearing  quartz,  and  carried  a  small 

'l";miii.v  with  him  to  the  etalion.    The  rock  proved  to  contain  silvtr; 

"leliKlf  was  located  as  a  mining  claim,  and  named  the  'Pony,'  «h  the 

••iwovCTer  hail  formerly  been  a  rider  of  the  Pony  Express.     On  the  10th   ■ 

•l*.v  irt  May,  1*J2,  a  miinng  district  was  fomied,  including  an  area  of  70 

•uImi  pa«l  and  went,  and  20  north  and  south,  and  named  the  RecMc  River  ] 

Hining  ni.'-.rrict.''    Frtmi  tlii.s  point  the  diwioverte«  extended  north  and 

•*"Uih;  i>tJtcr  districts  were  formed,  and  the  Keese  River  district  w:aH   ' 

fptadMily   ttnbdivided.     The  following  table  giv(\s  the  names  of  the 


PAKIS  OtnVBMAI.  KXKHHV»«; 

in^jurity  of  tlie  districts  in  that  section  of  thp  Stat«,  whrf 
with  Nye  county,  is  known  as  eastern  Xt-vada.    Tlic  di-scwva 
was  made  npon  the  western  sliiiie  of  the  Toiyabe  ran{:e,  u-hieb 
nearly  north  and  soiitli,  and  extends  into  Nye  county. 

TJnf  of  districts  ill  Lander  county. 

On  -weatern  sloiie  of  tlic-  Toiyabe  langc : 

1.  Wa^bin}j;t4)n,  35  miles  sonth  of  Austin. 

2.  Bi]j;  Creeli,  12  miles  sontb  of  AiiBtin. 

3.  Reeae  Kiver,  coutaiuins  the  towns  of  Austin  and  Clift 

4.  Ainadoi,  0  miles  north  of  Austin. 
6.  Blount  Hope,  12  miles  north  of  Austin, 

6.  Cnmberlund,  15  nules  north  of  AuHtiii. 

7.  Colnuihus,  20  miles  north  of  Austin. 

8.  Mount  Vernon,  30  miles  north  of  Anstin. 
On  eastern  Ao\w  of  the  Toiyabe  range : 

9.  Itnnker  Hill,  25  miles  south  of  Austin. 

10.  Summit,  20  miles  soutii  of  Austin. 

11.  Santa  Fe,  -0  miles  south  of  Anstin. 

12.  Smoky  Valley,  12  miles  anith  of  Austin. 

13.  8inii)son'«  Park,  east  of  Austin. 

14.  Indian  flistrict,  15  miles  north  of  Austin. 
IR,  Callaghau  nineh,  16  utiles  north  of  AiiHtin. 

,  16.  Wall  street,  2.5  miles  north  of  Austin. 
.  Cortez,  65  miles  north  of  Austin. 

18.  Yi-eka,  75  miles  north  of  Austin. 
Ou  the  second  nmge  cast  of  Toiyabe : 

19.  Biu^ku,  60  miles  east  of  Austin. 

20.  Newark.  70  miles  east  of  Austin. 
I  21.  Diiunond,  80  miles  eiwt  of  Austin. 
,  32.  Mliite  Pine,  90  mile«  ciiat  of  Austin. 

.  Cascade,  90  miles  ea«t  of  Anstin. 
In  the  Ruby  valley  region : 
24.  Ruby,  125  miles  eust  of  Austin. 
35.  Wolf  mountain,  120  miles  east  of  Austin. 
In  tlie  regiou  of  Kgau  ciifion: 

26.  Gold  cafion,  1(10  miles  east  of  Austin. 

27.  nervules,  150  miles  east  of  AustiiL 

28.  Autelo|>e,  200  miles  east  of  Austin. 
a».  Kiusley,  200  miles  e^ist  of  Austin. 
It  is  well  tft  observe  that  tlie  veins  in  tlicw>  districts,  wflli  C 

of  Itee.Ht^  Kiver  district,  are  com [lara lively  unili-vrl<)[M><L    HnoM!  i 
districts  have  bevu  ]iros{>if:te(l  ajul   uejirly   abandoned,  the  i 
proving  equal  tu  the  sanguine  cxjKTttitions  of  the  locadm,  a 
rich  enough  tu  b«  i>rotitubly  worki>d.    The  locntionti  iu  « 
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coiuitiid  by  liimdretla  and  tUounands,  and  geiiei-ally  but  a 
a^  of  them  afford  encoiu'aging  prospects  to  tlie  intelligent 

in  the  vicinity  of  Austin,  in  tlie  Reese  River  district,  have 
tnown,  are  most  explored,  and  are  more  g^'uei-ally  prodne- 
Itiona  in  maw  of  the  neighboring  districts. 

dutrict—ln  this  distriet  th«re  are  uioi-c  than  6,000  lot-jitious 
iaimB  of  from  600  to  2,000  feet  each.    Only  a  few  of  these 
It  mined  to  auy  great  extent. 

prmation  ia  chiefly  a  compact  granite.    Tliis  is  traversed  by 
A  very  rich  veins  of  silv«r  ore  in  <inartz.    These  veins  vary 
tkness  of  a  card  to  one  and  two  feet,  and  may  be  said  to 
D 15  inches.    They  are  generally  parallel,  are  oft«n  within  a 
8ch  other,  and  dip  at  various  angles.    They  are  remnrkabie 
mess  in  silver  and  for  the  absence  of  gold.    The  following 
apal  silver  minerals  which  have  been  tbiind  to  comi)ose  the 

ore  in  most  of  the  veins :  diirk  and  light  red  silver  oi-e, 
1  gray  copper,  antiinonial  sulplmret  of  silver,  ixiilybasite,  and 

portions  of  the  veins,  where  the  ore  has  dei'omposed.  chlor- 
and  native  silver  are  abundant.     It  is  probable  that  iodide 
1  of  silver  also  occur  in  the  aiii-fiuic  ores, 
ing  statement  of  the  product  of  tlie  ^eins  in  Lander  county 
three  months  of  1866'  shows  the  remarkable  richness  ti^,-»- 
nd  the  extent  to  which  they  were  worked.                        ¥^      ^ 

tct  of  miHeg  in  Lander  county  for  lout  qmrter  of  18«0.      J^^S 

1                      Nuoeofdiloc. 

„..,«. 

A-nrtpt 

p.r»ll. 

4       9S0 
1         438 

1      as? 
aa  i,<»5 

1    1,M0 
9        330 

,  »    .  .. 

»l  18 
1(18  75 
3M5T 

40SI0 

18J65 

HSxa 

MAS 

mas 

30  33 
317  N 

iiseo 
men 

r:::::::.: 

:::::.:::;::::::::::::::::::::::::::::::::::::::;::::: 

MMmt'i  books ;  quoled  in  the  Beport  of  SUUi  Minenlo  l»t.  pp.  99, 100.                  ^H 
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Product  of  mhicH  m  Tjmder  county  for  lant  quarter  oflSGG — Coiitinn 


Name  of  mine.  I       No.  of  ton*. 


i  I 

I       No.  of  ton*.  .^^ 


I 


Tont.     Lbt. 

I-odI I  7  1.019 

LIvennon* 1 1  3  500  • 

Mount  Ti*nnl>o  (Cortpz) 

Morgan  dc  Mnncpy '  4  fndfi  '■ 

Magnnlia |  6  1.671  . 

MetHTom 26  . 

Manhattan  Compuny ft*  tW? 

May&  DuvU '. 3  430  i 

Northrlver 13  1.W4  ' 

Owen  A  IVrkin* 3  1.7«m 

ProvWentlttl 64  811 

Plnney.  Rt'V '  6  6mi 

Putt**  n •  9  W4 

RMmlnijton '  6  l.Wi 

8avafftf,  conMoliilated 4%'il 

SUvorQn-fn 14  1,913 

Surprise 1  I 

Seinnnthtf 2  13*1          3 

Tiinokp 711  1.  13»»          I 

Taylor  &■  l*n«rtmi>r«*  (Cortrc)  5  i>i»--'          1' 

TunmhiU  lEun-ka) 3  1.3:1*          ll 

VirforJii 4  I.  I7ii            ! 

Wu^liinKion 12  «7          4" 

Wliifliitch  Tni'in IH  .'MH          H 

Ziiiuncriiitin -'•  1.-7"           * 


A<'C(»nli!i":  to  tlir  jissfssor's  rrturns  tlit'it'  an*  in  LandiT  foiiiitv, ; 
niiiifilv  ill  I{<M'sr  KiviT  distrirt,  t'lillv  ".">  iiiiiH»s,  wlii<-li  liavt*  ihimIiu 
biillion  (1uriii;i:  tin*  \<*;n\  (ISlili.) 

Tlif  oH'Sot'tliis  district  in  tin*  virinitx  ol'  Austin  wnt'  tVfrl.x  ivj 
sriittMl  at  tin*  IC\]»ositinn  l>y  hivix*'  inas.srsolt'\(T«Mlin;il\  lirli  ort*.  in  wli 
ruby  silviT  was  roiis]»icnons. 

Cortt'Z  iVmtrU't, — T1h»  inincipal  vrins  of  iliis  district  wrif  di>fo\i' 
in  lSli."5,  and  an*  irniaikabli'  tor  ihrir  iMiiiriimns  size.  Tin*  lar«:t'>t  is 
*' Nfvada  (liant/'on  Mmint  Tt'iiaho,  ahnut  .'»,000  trt't  al»o\f  it*^  ha^*. 
ran  lu*  Inlloucd  tor  IS.liOO  tcct.  and  some  LM)  lo<ations,  van  in;:  tVoiii  UN 
l,<MMl  t'tM't  rarli.  liavf  btM-n  inadt'  n|M)n  it.  Tin*  (lilU  Tavior  \  l*a»iu« 
and  St.  Lonis  locations  liavi-  Iwcn  worked,  ami  tin*  "rortr/.  iliaiil,"n< 
tin*  (M'litn'  of  tin*  vein.  lias  yirldt>d  a  t'onsidi'ialde  aniount  of  hnlliiiii.  1 
following  is  a  list  of  the  <'laiins:  roniintMicin;;  at  its  uroali'st  altiti 
is  tin*  riiirftain:  (ieness^M'  ('.unpany,  KHMl  Irct;  Mnrpliy  roni|iiii 
S<Kh  (iill  ('onipanx,  SiKi:  1'a\lor  and  rassmorr,  stKi;  lUWitt  roinimi 
I."i0:  St.  L«»iiis  ronipany,  L'JMMh  Miarliain  and  l5n>tlM'rs,  4(H»:  Niajp 
('oiiipan>,  HM»;  Sava^frompaiiN,  ltM»:  Nrhraska  roinpan.x.  l.LMMi;  Cur 
(iiaiit:  Mount  T«nal»o  ri»nii»an>,  IJMMI;  Kluion- (.uiipanx, -MMI:  \{\\^ 
Conipanx  JUN>:  roiitinnital  r4iinpan.\.  UM"»:  Ai;:i*ntinf('t»nipan\,  l.U 
Mnipirr  ronipany,  ^^OO:  roiiii  and   liroilniN,    loo:  Traxr.sM-  I'oinpa 
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400;  .lud  the  jiunii  Burr  Compauy,  2,(KK)  feet.  The  vein  on  the  last- 
nifiitiduvd  i^^lnim  is  nuinewhat  broken,  and  at  the  end  of  the  claira  the 
vein  disapiwurs,  aud  is  lost  altogether. 

Wailiinfftoit  district. — The  principal  ores  in  this  district  are  argen- 
lifertms  ^leaa.  The  St.  Helena  mine  has  bef  ii  opened  to  a  considerable 
depth,  but  in  general  the  tliatrict  is  at  present  deserted,  owing  to  the 
ilifflcnlry  and  esjtenne  of  worUing  the  ores.  The  veins  are  represented 
to  lie  large  and  rcgnlar, 

Sureka  dintriei. — Organized  in  1864.     The  ores  of  this  district  are 
teiKirted  to  be  argentiferous  galena,  and  to  have  jielded  from  IflO  to  450   I 
dollars  a  ton  in  Austin,  where  some  small  lot^  were  tAken  to  be  worked. 
Kiiuleg  diiitrict. — *'The  Kinsley  district  is  distinguished  for  its  mas- 
Mve  lc<ij;es  of  (lopperore.    It  is  in  the  Antelope  range  of  mountains, 
MM  the  enstem  border  of  the  State,  45  miles  northeast  of  Egan,  and  210 
BQes  from  Atistin.    The  ledges  of  ore  are  of  immense  size^  and  many 
honilreds  of  tons  of  ore  ai*  represented  as  being  upon  the  surface,  which 
HI!  proven  by  nnmei-ons  assays  to  contain  from  :ia  to  50  per  centum  of   ' 
«pp1K-r,  and  fi^jm  $(iO  to  upwards  of  $100  per  ton  in  silver,     The  district 
l«  but  little  known;  its  great  distance  fiom  the  centres  of  jHipulation  and 
»  market  rendering  copper  mines  valueless  for  xireaent  imrposes.    The   ' 
JfHit  Pacific  riiili-iiad.  now  in  cinirse  of  rapid  construction,  is  expected  to 
pamUuvngh  or  nciir  the  district."' 

(hill  Camit  tlUtrkt. — "Gold  Oaiioii  district  is  one  of  tho  furthest  | 
(•St  of  JlevtMla,  being  Ifio  miles  from  Austin.     It  is  better  known  i 
Bgan  Canon,     It  was  organized  in  186;{,  and  native  gold  showing  plainly  S 
IbiIiw  qnartz  of  some  of  the  veins  first  discovered,  gave  it  the  nstuie  of  ' 
(iolil  Canon.     It  lies  upon  the  great  trans-continental  highway,  where 
tbptnerlaud  mail  stage  passes  daily.     A  small  mill  was  erected  in  1864, 
tbicli  met  with  great  success.     It  is  ag.iin  in  operation,  and  is  reducing  1 
ote  which  retiu-ns  nearly  $200  per  ton.    A  mill  of  greatly  incre4ise<l  eapa^ 
,  cily  if  nhout  to  be  constructed,  which  will  add  largely  to  the  production 
l^balbou."* 

NYE  COCJiTV. 

%  uounty  includes  a  large  unexplored  area,  and  lia.s  not  yet  lieeu 
rtyed  and  mapi>ed  with  any  .tccuracy.  Its  uuluiown  stretches  of  ^ 
*)lilrrneiw  aad  desert  have  been  penetrated  by  a  few  explorers,  and  our  ' 
knowlwlgv  of  it  is  beingrapidly  increased.  The  indefatigable  pn>si)ector8  | 
'"  Mlvei-  and  gold  hiive  already  located  many  very  pi-omising  veins,  and  [ 
'W'i'e  urganized  districts,  but  eldefly  in  the  upper  half  of  the  coimty,  noi'th  1 
tf  tile  i)arallel  of  Mo,  and  between  longitude  114°  and  117°  30'.  Thia  i 
wniity,  together  with  Liinder  county,  form  what  is  known  as  eastern  • 
if»-ada,  which  was  well  represented  at  the  Exposition  by  a  splendid  col- 
LiuC  jidi  silver  ores  &om  the  principal  veins. 
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Between  30  and  40  mining  districts  have  already  been  laid  ou 
the,  following  is  as  e()ni])lete  a  list  as  ean  now  l>e  obtained: 

A.  In  the  Toiyabe  ran^jfe,  sonth  of  Ansthi: 

1.  Hhie  springs. 

2.  North  Twin  river. 
.S.  Twin  river. 

4.  Sonth  Twin  river. 

5.  IVavine. 

().  Hot  springs. 

7.  Kl  Dorado. 

8.  San  Antonio. 
0.  Marysville. 

B.  In  the  Smoky  nionntains,  east  of  Toiyabe: 

10.  Northnnib(*rland. 

11.  Jett«»rson. 

IL*.  Phihidel])hia,  or  Silver  Bend. 
l.'{.  ^Manhattan. 

14.  Santa  Clara. 

C  In  th(»  Monitor  ran^j^e  and  Hot  Creek  raii;;j': 
IT).  Danville,  (Monitor  raii;jre.) 
1<».  H<»t  Creek. 
17.  !Morev. 

15.  Kinpire. 

D.  In  tin*  rastern  part  of  <*oiinty : 
lt>.  Milk  sprin;;s. 
I'O.   Kev^'ilh'. 
LM.   Paliranapit. 
1*1*.   W'iMlliin^iton. 

Tlir  follow  iiiLi  l»ri<'f  no! i(M*s  of  thr  ])rinrip;il  di>trirts  ;in*  t:ikeiM 
from  the  dfsrriptiNr  piil>li<':itioii  upon  eastern  Nr\:MLi.  cirrnhiteii 
lv\]»osilion  : ' 

/ihir  Sjnliitis  flisfiirf. — This  i>  so  named  fmm  a  nnmher  of  def]»  s 
or  p4»nds  of  \\:itei- w  liirli  lie  in  the  \alle\:tl  the  toot  ol  tlie  imtii 
within  this  disti-i<'t.  It  eont:iins:i  nnmher  of  veins  of  <|imrt/  ot  Ian 
reputed  to  l»e  rich  in  >ih er,  hnt  s(»  >liuiill,v  d»-\eloped  tlmt  their  iiiu 
is  not  really  known.  Ihin;:  in  the  monntnin  ranp*.  so  sinunhulx 
silver  and  other  metals,  tlM'di>triet  is.  in  nil  proluibilit^,  :i-»  rieh  ;i? 
sniionndinii  it.  Nejir  this,  in  the  "ie:it  Smok\  \'Mlle\,  i>  the  e\! 
Held  (»f  I'.OOO  ;ieies  of  >;dt  lands.  tVnm  whieh  is  olitnineil  the  ! 
]>nrtion  ot  The  s;dt  n>ed  :it  An>!in  :ind  thi-oii;:hoiit  the  nei;:hl»o)  in;^> 
for  hotli  domestie  pniposes  iind  the  lednt  tion  of  ores.  I  pun  tli 
Held,  :is  nn  man\  others  with  whieh  the  St:tte  nbonnd>.  the  ^i 
aN  an  etlloi'e>eenee  :i  Inilt'  ineh  or  more  in  thieknes>  upon  the 
of  the   uronnd.    from    wheliee    it     is   e:Mefnll\    uatliereil.      A    ^h'^\ 

'    \.n  N«'^  a<l.i  < ))  ii-iitali'. 
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B  tbe  salt  to  <listtppi-Hr,  but  mi<lex  the  iiifliieDce  nf  the  t*uii  it  soon 
Many  hiiDilredH  of  tous  aiv  ubtaixtud  from  tUe  tieltl  aium- 
Hlly,  and  tlte  supply  coiiiiug  troni  deep  8priti|r»  Heouis  ta  l>e  inoxliausti- 
ble.    It  is  fnrujshed  for  the  use  of  iiiillt;  at  fioiu  $30  Ut  $5U  per  ton. 

North  Twin  Airer  duttrict. — "  Forty  miles  twmtli  of  AnHtin  we  reat^h  the 
Sorth  Twin  River  distriet.  Although  this  section  of  the  country  was 
euimiDed  inid  luauy  tlaiius  located  eiuly  in  the  st^ttlement  of  the  ci>untry, 
it  was  not  cousidered  of  importauc«  until  withiu  a  year  or  two  of  the 
l«wieiit  lime,  when  quite  thorough  woik  upon  a  number  of  veijie  has 
provwl  ibi-m  of  huge  size  and  most  extraordinary  value.  Deep  caSons, 
Willi  running  strettms,  open  to  the  plain,  afford  access  to  the  niiue^  and 
slttn  fiir  reduction  mills.  The  mines  of  the  La  PlatJi  and  Buckeye  c«>ui- 
iwoifti  are  in  this  distiict,  and  it  is  ftntui  the  developments  of  these  that 
the  estimates  of  the  value  of  the  district  are  founded.  A  lar^^e  mill  is  in 
coarse  of  construction  by  tbe  La  Plata  conijiany,  which,  in  a  few  months, 
irill  I)*  adding  to  the  stream  of  bullion  aU-eady  commenced  to  How  from 
tlw  mining  districts  bordering  tbe  Smoky  Valley.  Other  mills  are  in 
tnntemplation,  and  will  piobably  be  in  openitiou  before  the  expiration 
of  the  present  year."  , 

Tiein  Rirer  di»trict. — The  Twin  Biver  district  is  50  miles  south  of  Aus-   | 
tin,  and  is  at  present  regarded  as  tbe  moat  important  of  tbe  districts  on 
the  vsHt^m  slope  of  the  mountain.    It  received  its  name  from  two  very 
pteHy  8ti"eanis  (although  not  in  the  di-strict)  which  flow  into  the  valley, 
nnming  side  by  side,  only  a  fewyardadistant,  never  uniting,  but  sinking  I 
Moo  after  iT^a^bing  the  plain.    The  prtnt^ipal  mines  of  the  district  are 
lituuled  in  Ophir  cjiiion,  where  a  large  and  busy  village  has  been  bnilt. 
Th*  Murphy  mine  is  the  one  most  i'xj>lored,  and  by  its  great  prodnc- 
tiini  of  bullion  has  given  a  high  reputation  to  the  section  of  eountiy  ] 
inwhicb  it  is  locateil.    A  costly  and  complete  mill,  connected  with  the 
■lioe,  with  steam  power  operating  :iO  heiivy  ntamiis,  and  with  fiimaeea 
fcrrniuhng  and  cbloridizing  tbe  ores,  was  completed  in  the  fall  of  18GG, 
UdhiM  since  l»een  in  successftil  oi>Hiiition,  pro<lucing  $:t(>,(H)0  to  $60,000   ! 
Bwnthly.     It  is  expected  that  another  mill  will  be  erected  during  the  | 
mniner  in  couneetion  with  tbe  McDonald  mine,  wliieb  is  on  the  samp  \ 
win  BA  the  Mniiiliy.    Tlie  Wiscoiiain  and  other  canons  in  the  neighbiir- 
hood  aiv  Kimilar  in  formation  and  general  character  to  the  Ophir,  and  1 
MntAiii  Hilver-be-nring  veins  of  great  pnmiise.     The  ore  of  tbn  district  is  ] 
MnbMlritcs  with  gtdd  and  silver  predominant,  and  containing  some  l 
aetaln.    It  is  generally  rich,  and  an  aliundance  is  obtained,  producing  I 
BpW(ir(b<of  *1IH)  |iiT  ton.    Water  and  wood  are  found  in  unlimited  cjuau- 
u  the  nionntiiiiis,  and  the  soil  of  the  contiguous  valley  is  productive. 
k  Ttrin Hirer, Hut  Uprini/ii,  Kl  fhnado,  and Peavine  distriets. — Tliese  j 
ssncceed  to  ni'ar  where  the  motintain  range,  which  we  have  traced  { 
\  miles,  falls  awny  into  the  plain.    They  have  been  only  slightly 
irtHl.    Thfi  great  Smoky  Valley  lies  Ut  the  east  of  and  l»etween  the 
range  of  districts  which  have  been  noticed,  and  the  line  of  districts  in  the  j 
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Smoky  inonntain  r:ni<r<*.  Tii  thr  cfiitro  of  the  valU\v  tliero  are  remarkable 
spnn|L;*s  of  hot  water,  throwiiijr  out  a  hir^re  ami  e<iiistaiit  stivam.  "The 
basin  of  thr  spring  is  from  20  to  .SOfuH't  in  diameter,  and  the  fountain  of 
hoilin«xwat<T  risi's  in  therrntre.aeonstant  eohnnn  aseendin;shy  its  subter- 
ranean fore(»  several  feet  ahovt*  the  surfaec*.  The  water  is  exeellent  forall 
nst»s,  an<l  its  ^reat  hrat  is  tonnd  very  eon ven lent  forilomestie  puri>08es." 

San  Antonio  tlistrict. — San  Antonio  distri<*t.  eomjirisinp:  the  inomitaiii 
of  that  name,  issitnatrd  ahont  L'o  miles  sonthcast  t)f  the  southern  tenuiDU.^ 
of  the  Toiyahe  monntains,  and  ahout  W  miles  from  Austin.     Several 
eompanies  are  at  prrscnt  en^a^ed  in  surressfnl  nuiiin<r<  and  larjirefjuaDti- 
ties  of  ore  arc*  extraetc'd,  whirli  rrtnrn.  fmm  reduction,  an  av«*raj,i*  fit' 
MLMM)  per  ton.     The  monntain  is  dry.  barren,  and  broken,  and  for  a  depth    ; 
of  upwards   ot'  liOO  iWx,  wliicli  has  Imhmi  rra<'he<l.  no  water  has  l)een    j 
obtained.     A    tew   miles  to  tlie  northwest   are  sprinj^s  when »  two  ."iiiuill    l 
(juart/  mills  havi*  been  c'onstnu'ted.     More  vi«rori>us  work  is  now  pn>- 
se<Mited  npon  themin<*sor  this  distriet  than  tbrmerly. 

PhiUiiU'lpliUi  or  Sllnr  lU  nd  disirivf, — On  t  he  eastern  slojie  of  the  Smoky 
Valh'v  ran^re  of  monntains,  and  inebidin^'  a  sjinr  of  them  rnnnin^r  tothe   | 
sontlieast.  abont  ei^ilitv  mih's  s«mth  by  east  from  Austin,  is  the  distrid    ; 
of  Silver  iJend  or  Pliiladelpina.     Here  have  been  fonnd  veins  of  jneat    j 
size*,  and  ex<M*edin;ily  ri<*h  in  silver.     The  ehief  discovery  has  Ihvu  llie    : 
sinjile  ledi^^e  called  the  lli.ulil»ri<l«;e  ami  the  Transylvania.     This,  if  a    ■■ 
sin;L;h*led^e.  has  liecfi  trjicetl  jnuhipefied  aloni:  a  line  tor  many  tlHms;iiul 
feet:    it  is  descrilM'd   ji»s  :ilua>s  l:ii;i»*.  from   tlve  to  st-vtMi   t«'et  in  tliiek- 
iie-*s.  iiiid  :i-*  prtHliirjnu  on-  worth  tVoni  '^1*00  to  >rM'r;ii  thousand  •hollars 
a  toll.     Specimens  of  the  on*  ;it  the  M\]M)>iiion  wereas^aved  at  tlic.u«»v- 
ernnn'nl  Imrcaii  for  tlh'a>-a\  oi'  inim-rals.  under  the  diieri  ion  oi"  rrni'iNjcrt 
K*i\ot.  with  the  loMowinu  result*^: 

1.  nifilihrnljit  mint. — (li:i>  copper  willi  snljihnrei  ot' cop]»er  and  allcnHl 
l^lne  :Mid  ;;reeM  cai  I»oh;Me  of  enpper,  speckh'tl  wiili  blcndt-  t»n  femmiiions 
«[uart/..     A<-»a.\  in  siher  per  ion  ni' J.ooo  pnunds.  J^l.TtKi  ."»«». 

-.  Traiisiflrtni'm  niim. — SiilpiiMrtl  of  copper,  with  bbie  ;mmI  •:  r« -en  car- 
bonate of  cMpjier  and  niispiekel  nn  fcrru^inons  jpiartz.  Asmin  in  silver 
]»er  t<in  of  l»J»00  pounds.  XL\7!M  TiS. 

A  i»orlion  (»f  the  M'in  bec;ini«*  llie  property  ot'I>a\id  l\.  Ihnd.  esq.,  who 
erected  ;i  >MiaII  mill  fortlie  n^luction  nf  the  ore.  and  in  a  Ww  m«inrlis]ni>- 
duced  bullion  to  the  \alu<'  of  sioo.ooo.  The  town  of  IJelmont  wass^xm 
built,  and  had  a  population  of  l.<MK»  miners. 

The  di>iriet  of  Nnrthuniberhuul  is  in  the  same  ranue  t>f  monntains  :iiul 
-O  miles  north  of  iJelnuuil.  Se\eral  tons  of  nre  ha\e  been  reduced  W> 
test  the  \:ilue  (»f  the  veiu^  :ind  the  pitiduct  has  beefi  trom  >^\'M)  t»»  *-'•*' 
per  t»Hi.  juovin.u  bevond  tlispute  the  value  of  the  ore.  The  Icd^cs  juv 
lar^e  and  nuiuertui.s. 

Pfinrilh,  Ihnalrs,  JIni  i'rnl\(nnl  Mil/:  Sjuint/s  tlistrivts. — Durin.u' tlw* 
summer  of  isjii;  thousands  <if  square  miles  w^'re  exphui'd  andthedi>tri<"ts 
oi*  Danx  ille.  lint  ("leek,   Mmpire.  Milk  Siuin';s  ami   Keveilh- or.iranizc*!. 


Herciiles  and  Pahranagflt  iiad  been  previonsly  formed.  Hot  Creek  diM- 
tricl  rwvivoa  iM  niime  from  a  suircoliir  etrauit  of  liot  wat«'r  fliiwing  ft-oni 
aeveml  boiling  spriiijfs,  and  lorining  a  stream  of  several  feet  in  breadtli 
liir  two  or  tliree  niile^.  It  Hows  through  a  craek  or  eha^iti  in  the  mouBt- 
tins,  the  walls  of  which  rise  1,(M)0  feet  on  either  side.  Limestone  is  the  ] 
pnrftilhig  rork. 

Empirp  atitl  Milk  Springs  <Iistrirts  are  in  the  Hot  Creek  range  of  mount- 1 
liu,  and  are  respectively  20  and  40  luiles  south  of  Hot  creek.  Thpy  I 
m  but  little  developed. 

Bermll^  dintriet  is  140  miles  southeast  of  Aii-stin,  and  in  the  range  of  1 
ffloimtains  next  east  of  Hot  creek,  from  which  district  it  is  35  miles  sonth-  ^ 
cMt.  Limestone  is  the  prevailing  rock,  and  it  beai's  great  masse: 
qoartj!  rich  in  silver  ores.  They  are  located  and  regarded  as  veins,  I 
ulthffligh  ipiite  irregular  in  appearance.  The  Antarctic  is  reported  to  be 
Mfr-etthick;  the  August,  73  feet;  theCrescent,  1(16;  the  Mediterranean, 
W;  the  Atlantic,  4(f,  and  the  National  45  feet  thick.  The  following  is 
iltjwrt  of  an  assay  made  at  the  assay  bureau  of  the  French  govem- 
mpon  a  specimen  from  the  collection  sent  to  the  Exiiosition: 

ledge, — Bullion  Company,  Reveille  district.    Qnartz  impreg-  , 
with  alt<'red  c^jpper,  aniidl  specks  of  galena,  and  blende.    Assay  in  ^ 
silterper  ton  of  2.000  poiuids,  ^\,11Z  46. 

Tile  district  whs  organize*!  in  ISOO,  and  had  a  mill  of  five  stamps  iu 
wccwsful  ojicnition. 

Pahratmgat  district. — This  district  is  locatetl  in  the  eastern  part  of  the  I 
Minty,  in  a  lofty  range  of  mountains  running  nearly  north  and  south. 
It  is  .5(1  miles  ejist  of  Iteveille  district,  and  is  about  l.'iO  miles  noith  of  | 
CnHville,  npiit]  the  Colorado  river.    It  was  lotrated  iu  March,  1805,  but, 
owingto  ibstiinre  ti-om  supplies  and  the  presence  of  hostile  Indiana,  a   ' 
JWDiaiient  settlement  was  not  effected  before  October,  and,  duiing  1866, 
frntnllKl  to  20*1  men  were  engaged  there  in  prospecting  and  mining.    The 
nnmber  of  mining  locations  on  reeonl,  in  lUfiti,  was  alrout  1,000,  and  the 
clatou)  extended  over  a  belt  of  country  five  miles  long  by  about  three 
■iile.    Tiic  altitude  is  about  5,000  feet  above  the  sea.    'Die  principal  J 
miiwe  lie  on  tlie  southern  and  eastern  slopes  of  Mount  Irish,  which  is  1 
(WiipoHeil  of  a  whitish  porphjTitic  nick,  with  dark  colored  limestone  on  J 
•li*  HaiikK,  (iilmiindingin  erinoids  and  corals,)  overlying  slates,  and  cupjied  ^ 
*illi  a  heavy  l)ed  of  quartzite.' 

The  rpins  are  numerous  and  vary  greatly  in  width,  hut  in  186C  they  I 
lieeii  much  worked  or  oijened.    Their  genenil  direction  is  north- 
southwest. 

liSMBBALDA  COITNTY. 

This  county,  occupying  the  southwestern  corner  of  the  State,  and  bor-  i 
''eting  upon  Califomia,  is  riuh  in  g<4)d  and  eilvur-be-aring  districts,  of  I 
"hiiih  tlie  Ibllowiiig  is  a  list: 

Aurora  section — Esmeralda,  Masonic,  Van  Horn,  Montgomery,  Palidet,  d 


'TMl  DvUc«  ucondeBieUI'rom  theieporl  of  R.  H.  Stietch,  tlieSuto  mineTalogigt.    (1866.).  I 
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ThuiuliT  Spring.    Blind  SpringR  diMtrict  and  Bodie  district  adjoin  the 
others,  bnt  are.  in  California. 

Wnlker  Lake  scT.tion — Lake  district,  Walker  River,  Cornell,  Desert. 
-  Eastern  and  scjutheni  siH^tion — Excelsior,  Cottonwood,  Minnesota,  Pal 
nietto,  K(mI  Monntain,  Silver  Peak. 

EHmemlda  tliHirict. — I^)eated  in  18<>0,  and  for  a  long  tinie  one  of  tin 
most  prominent  mining  districts  of  the  State.  The  claims  known  as  thi 
Wide  West,  lieal  del  Monte,  Pond,  AnteloiK*,  and  others,  weiv  workec 
with  considenible  energy,  and  prodnced  a  large  annnint  of  InUlion ;  bni 
a  few  years  ago  the  yield  rapidly  diminished,  and  owing  to  this  andgrea' 
excesses  in  specnlations  in  mining  pro])erty  the  distrii't  liecame  uniM>pii 
lar  and  neglected.  Costly  mills  erected  in  the  vicinity  aiv  now  niostl; 
idle. 

The  veins  an^  (pmrtzose,  and  traverse  a  hard  poii)liyry  in  invgiiki 
seams  and  bnnches,  f(»riiiing  a  kind  of  i  tockwork.  Large  bnnches  ^ 
|K)ckets  of  exceedingly  rich  ore  were  fonnd  in  the  Wid«*  West  and  lU.*j 
del  Monte  claims.  The  bnllion  contains  a  large  percentage  of  ^ol< 
Tin*  bnllion  ]n'odnce«l  from  the  ores  of  Bodie  district,  in  California,  is  i 
girat  pjirt,  at  least,  tiikeii  to  Anrora  for  assay  and  is  shipiHHl  fniii 
there. 

Specimens  of  some  of  the  ores  of  this  district  weiv  exhibited  in  th* 
collection  from  California. 

Pnhih'f  disti'U'1. — This  is  a  m*\vly  organized  distrirt,  datiii<r  from  tli»' 
sj)iing  of  lS(i<»,  and  is  soutlicast  <if  Aun>ra,  towards  thi»  Whit<*  inoini- 
tains.  It  is  inti*n'StingasalVor<ling  very  rich  spiTimrns  of  ro]»|M'r.i:hiiM'<" 
in  qnaj'tz,  with  free*  gold  in  hir^<'  jLirains,  and  sonn*  rtHnbint'd  sihrr- 
(Specimen  No.  <>.')  in  the  i'alilornia  eollection.) 

Walkn"  Uirvi\  Lnh\  Jhsrrt,  ninl  \\'llson*s  disfrirts. — Thesi'  are  hn-atf^l 
npon  the  westei'n  slioie  of  Walker  lake.  an<l  are  abtint  l."»  miles  eaM  •►* 
Wellin-iton's  station,  <»n  the  west  Walk^T  river.  In  Wilson's  disiri»» 
tlieie  are  \v\\\s  «>r  ijnar!/.  eontaining  frre  jiohl  and  n<i  silviT.  N«''' 
Walk«  r  river  rieh  copper  hearing  veins  ar<'  fonnd  whieh  t-ontain  U'tli 
gold  and  siher. 

iifff  Mnifiittdn  distrirt. — This  is  in  the  extreme  sonthern   point  ol' ll»» 
eonntv.   near  the  line  ot'  N\c  eoiint\    and   the    California    line.      It  i" 

■  ■  * 

remarUable  tor  an  enornions  (|nart/  \ ein  u hieh  bi'ars  fre«*  gold,  and  \\\\\^'^' 
onterops  n]>on  the  side  of  a  nionntain  in  sueli  a  posititni  that  it  riiii  1^ 
rapidly  and  eheapl\  mineil.  and  it  exposes  a  large  amonnt  of  giHNl  on'- 
Thi'  \einsan*  not  \v\  <h'\«'lop«"d. 

Sih'rr  rmlx  disti'ut. — This  lies  iinnieiliately  i*asr  of,  and  was  t'onin'il> 
inelnih'd  in,  Ked  Monntain  disiriet.  There  are  nnnierons  elaiiii*^  n]M>Ti 
veins  of  silver  oi't*  of  uriat  rielnles'^.  hut  nom*  of  tlh*ni  \et   «"Xl«'nM^»'l> 

« 

de\«-lo]MMl  or  \\orked.     'fhesr  \eins  are  inleirsting  foi*  tlii-ir  nrail>  li'"' 
zont.il  position,  and  the\  a]>pear  to  he  eontaet  (h'posjts  llel\^el•n  a  tliicl^h 
liiMhlid   M'llowish    limestone,  or  doloniitr,  and   Liianit**.      The   |'o«'i»till" 
srrirs.  the  N'anderhilt,  and  the  Sisson  elaims  are  pn>minent  aiiumu  t1i<i*«' 
whieh  have  been  ]»artially  (»pened. 
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e  Vanderbilt  claim  waa  represented  in  the  Espoaitioii  by  BpcciuiGiis  | 
e  c-ollccliou  scut  fitnu  eastern  Nevada,  and  a  portiori  waa  assayed  j 
111  till'  ^Tiivvrumeiit  bareau  nf  assays  under  tlie  direi'tion  of  Prof.  Rivot, 
wilii  tlic  I'ullowiiig  restdts,  atieonliug  tu  ttie  extract  from  the  official  reg- 

ine. — SUver  Peak  and  Red  Moantain. — Qnartz,  unpreg-J 
i  with  gray  nipper,  witli  alten'd  green  and  blue  carbonate  of  rap- 1 
R,  yellow  hydrated  oxide  of  iron,  specks  of  galena,  and  perliajts  siil-  ' 
|ihuret  (if  silver. 
Silver,  per  cent.  2.370;  vahie  per  ton,  J087  30;  gold,  per  cent.  0.008. 
Ibe  geology  of  this  district  is  extrendy  interesting,  us  granite,  trap 
(likfs,  yellow  limestone  and  blue  fossiliferous  limestone,  probably  Silu- 
rian, and  blaek  slates  are  found  in  close  proximity;  while  recent  vol- 
canir'  cones  and  dciKJuits  of  salt,  Bidphiir,  and  abim  are  fonnd  in  the  val- 


CHUECHILL  COUHTY. 

Tile  following  mining  distrieta  have  been  organized  ui  this  connty: 
Moutitiiin  Wells,  Silver  Hill,  C'lim  Alpine,  Desert,  Augusta,  Salina,  Alamo, 
Sew  P;iss,  iuid  Ravenswood. 


HUMBOLDT   C;OUNTT. 

A  great  number  of  mining  diatiicts  were  organized  along  both  slopes  1 
if  the  lliuiiboldt  or  Star  Monntain  range,  in  this  county,  and  several  \ 
tioiimiid  locations  of  claims  were  made  and  recorded,  but  only  a  few  of  ] 
tiww  rlaiins  have  ]uodnecd  any  notable  amount  of  ore  or  bullion.  The  1 
principal  districts  are  Prince  itoyal,  Ilnmboldt,  E!  Dorjido,  Et^ho,  Sacra- 
iMiito,  Santa  Clara,  Star,  Buena  Vista,  Indian,  Ajnerican,  Sierra,  Ala- 
''•ina,  Pine-woiKi,  Table  Muimtain,  Cinnabar,  Ohio,  Columbia,  Oro  Fino,  J 
"id  Oanuony.  The  Pueblo,  Vicksburg,  and  Blaek  Rock  distiicts  are  in  j 
fie  noriLern  part  of  tlie  county,  and  tlieii-  exploration  and  settlement  ] 
^  \ma  retarded  by  Indian  difflciUtiei*. 

Hheba  mine.  Star  district. — Perhaps  the  most  prominent  mine  of  the  ] 
Woutj  is  the  Sheba,  near  Star  City,  in  Star  district-,  which  a  few  years  4 
^  yielded  a  large  quantity-  of  very  rich  ore,  but  of  a  refractory  natttre,  J 
liaug  composed  in  great  part  of  argentiferous  gray  iHipper,  mixed  witJi  1 
""'pliinvt  of  antimouy.  Failing  in  the  reduction  of  this  ore  by  the  ordi- , 
Kwj'  pnx-e.s-si's,  the  richest  ore  was  sent  to  England  to  be  smelteil.  The  I 
"SS'vg-.ite  yield  of  the  mine  has  been  about  $70,000.  In  the  develop-  i 
"ipiit  .nnd  working  of  this  claim  3,000  feet  of  tunnels  and  drifts  have 
Iwfl  nin,  at  a  cost  of  $75,000.  The  ore  was  found  in  irregulni-  biuiches  J 
or  ili'imtdtJS  in  metamorphii;  strata  of  the  Secondiiry  period,  and  does  not  I 
^ipeor  to  be  in  a  regxdar  vein.  The  principal  bunches  of  ore  have  been  i 
ivwi,  and  the  mine  baa  since  been  uiipi-odnetive. 

k  Beto  claim,  Star  district. — Similar  ore  has  been  found  in  the  I)e  Soto  j 
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Haiiii,  in  tlit*  vii-inity.     Aliout  l,iM)0  teot  <if  tuniu*l  has  Immmi  nuMq^uu 
this  chiiiii,  and  alnmt  2(M)  tons  of  oiv  takon  out,  worth  ^l(K)  ptT  Un\. 

(iem  of  fhv  SifrntM  mim\  Sierra  ilisfrivt, — This  t'hiini  is  hicat^Hl  tivemilfs 
cast  of  l)un<rh*ii,  in  linu'stonc.  It  alionls  vfiy  rich  oiv,  sonicof  it  assn- 
in;^^  i:<I<i,(MH)  in  silver  jht  ton.  An  incline  shaft  has  btH'H  sunk  tu  .1 
(h'pth  of  so  t\'ct,  and  drifts  have  been  run  to  an  a^^nvpite  of  ."CiDftiir. 
In  doin^r  this  work  ITS  tons  of  ore  were  taken  out,  which  was  workwlby 
the  ordinary  pan  process,  and  yiehh'd  j?.U,(KH>,  or  at  the  rate  of  ^^ITojier 

toil.! 

TnUuUth  mine, — This  <'hiini  is  one  and  a  half  mile  west  of  Dun  (ileu. 
and  is  in  tin*  taiter  hills  (»f  the  first  mountain  ran^e  east  of  Star  mountain. 
Then*  are  two  or  more  lodes,  well  dclincd,  trendinjr  north  and  south,  iiml 
<lLppin<<:  to  the  west  at  about  4.'i  (h*«rrees.  These  are  cut  by  a  tunnel 
.■)(M)  feet  hm;;:.  Tiie  ore  is  in  some  res]»ects  siinilar  to  tliat  from  the  Slwlni. 
and  is  charact(*ri/cd  by  a  lar^L^e  amount  of  antimony.  It  also  contains 
some  native  silver,  and  in  j;encr;d  is  very  rich,  some  of  it  havinjr  yi^'l'lt'^l 
>tl,(KM)  j)rr  ton.  About  ."iU  tons  of  tirst-t'lass  ore  had  l.»een  taken  out  in 
ISO."). 

Monti  zuiim  mui(\  Triiu'ti/  tlistrict, — Tiie  vein  in  this  claim  is  inteivstiujT 
for  the  larjue  auKMint  of  antimony  and  lca<l  it  c<»ntains.  The  oiv  is  slid 
to  yield  an  a>erajie  «»f  J!*!."*  jut  ton  in  silvei-.  IJy  snu'ltin^,  it  yields?!^' 
per  ton,  and  4S  p<>i-  cent,  ol  lead  and  antimony. 

TAr»rLAiJ  sr  \ti:mi:nt  ch'  nn:  ur.sti/rs  ov  nn:  assays  op  okks  ^E^r 

To    Tin:    I'AKIS    r.MMJSlTlnN    IIJUM    KASTlMfN    MIVADA. 

The  !bll(»\\  iii*^  siaieiiimt  ot'liie  rcsull.N  (»t'  lln-  ji>s;i\s  of  ores  fioin  caMriii 
Nevada  was  piihlisju'd  and  ciniilale<l  at  the  i]\]iosilion  in  ronnerlinii 
^^ltll  the  lillli*  work  entitli'd  Ln  \irtnhi  ( frit  itttilc.  It  is  ^i veil  f\;irtlyi!> 
printed,  with  (lie  e\eeption  of  the  coi  riM-tion  of  a  lew  t\  po,uraphir.ileM«»i>. 
There  appeals  to  be  a  <lisrr»*paiM  v.  in  M»nie  instanees.  brtwfrn  the  jHr- 
erntu.ue  anioniits  and  tiie  \aine  uiven  in  the  translation: 

K.rirnit  fifs  miisfrts  (Ik  hi/ntn/  //'<.v-        Kjirurt  f'r^iH   tht  rrtiisitr  o/*  ///<  hw- 
stii  iHnir  It  s  siih.stunn s  mint  ruh s,  n  tin  ttf  usstitf  o/*  minrrtiis, 

Pari^.  If  1'=  Aoiit  l-r.T.  Paris.  Aii;:n>t  I.  !*•". 

(»N/.r.    MINIUMS    nxiKiiNr,    runx  i:n  wi         Ki  i.m  n  srr.riMKXsoi*  sii,\  i.uoiiKro.MWi 
i»Ai  ^iiN-\i.\  \!)\.  ur.Mi*-  e\ii  M.  <;iii  -  ri;«»M  Aivnv.  Nnv  vi»\.  I'.S..  iir.rnvti) 

m:k.  inm'k  ii.i  k  (a:M,i{\i.  \n<  Mixi>.  rit«>M  Mr.  (iio  xi:k.  l.srurroKCiKXruA' 

or  Tin:  Minks  or  Phax*  k. 

I.     IliL'lil'rulin     Mini .-   {'nlvrv    i^rU    iivrr 

.■MlM.^Mltii:.-,i;.l!.Tiri..n.,|.MMiivriM-.nlM,i„.  >•    ti'Uhhriilire   Muu.--K\niy  vnpiur  «i:li 

\.rt  ,-r  l,;.ii.  „,..,irl....  .!,.  1,K.„.U'  .iir  .lUar:/.  ^"ipJ">»vt    ot  c-ojiprr  uii.l   ttitHvl  K\w  *«J 

It-nii^riin  u\.  ^'rerii    rjirl»oiml»'   of  rop|UT.   s]u-v-kU'd  w'-l'' 


A:u'«nt  no 4.:i:{:> 

<  M"  •'  ii n.uiin 


blfinle  oil  tViTu«riiu»ii>  i|i]aitv:. 

A>say  ill  siUvr  per  tmi  nt"  "J.**"" 
|K»uiuls sl,7oi»  .Vi 


lk«'|K»rt  III"  Ilimm  \V«U-li.  couutv  asst-ssor,  l>t*»r». 
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■J.  Tnt-uflrania  Jfiiie.-CuiTre  anifiirfi 
•vNcuJviTcii(bolial6Teitet  bleu;  maacliea 
dn  bMc  el  in  gsl^e  cu'ivre  gria  ei  miB- 
inclul  (ni  quons  fDimKiDeiuu 

ArpnU'/i) 1.405 

Orflj" 0.000 

3,  (nJeriUi  tfiiu.— Silver  Prak  et  Ked 
HoiuiUun  Cu,  etiquette  Pocoti Ho. ~ Quartz 
iggptignt  dr  cuivre  ^ris  nrec  all^ralion  do 
(tme  corbonal^  vert  et  bleu.  Fer  ox;d6 
kjdnU  jtane.  moucliea  de  ^^oe  et  peut- 
Hnirgent  Bnlfhr^. 

iipulP/lI 2370 

OrO/0 0.008 

i.FulurmaMiMlge. — Bnllioa  Co., Reveille 
ffinricL— Qu»rw  imprd^i  d'tllfirations 
nivnoMs,  rujbtei  mouches  de  gftlene  et  de 
binde, 

ArjetitO|0 4.545 

OiO^O 0.0005 

ii.  Cimt  Mine.— Yankee  Blode.-Rocbe 
lUdMnse  ^ri3eiiDpr6gn6e  d'argenl  sulfur^, 
''■tpnl  Dstif,  d'argeut  pit,  de  cuivie  rtIb 
•'•(tiiivra  pjittcnx. 

AtteniOrO (J.S50 

Ot»/n 0,00025 

tii  Onal-Eaitem  Mint, — Arf>;ent  gris, 
"pit  fnuge,  peol-filrp.  argenl  ,  slilfarf, 
'oiflv  pytl(«iix  eii  irrniDa  ciiataitinii  iT^a- 
f^li.  pjrite  de  for,  mouchea  de  valine  sur 

A^BDiniO 9.280 

OrO;0 0.00350 

'-  nnrtda  JIfiiie. — Argent  grit  avec  argent 
*«g»iiir  quartz. 

iifCDiOje 11.170 

Ot  0(0 0.OO(Ki 

^-    Timuic     ATiiu. — Argent     gris     avec 
*'Knt  rouge  et  ciiivie  gria  anr  quartz. 
A(p»ntO/l) 14.100 


OrO| 


^.  UtmkiUlan  Mae  -North  Star  Mine.— 
iRml  rouge,  aigeot  (fris  avao  mouchcB  de 
^WtedBfrrsorquMl)!. 


lO.  Diana  Mint. — Caivre griaavec pjriM 
***»  »l  d»  cuivre.  mouches  de  galfene  anr 
liwti  arte  uu  pen  de  feldspnth  ruse. 

AreeutOJU 0.9W 

-  0.000 


2.  Tranriflrania     Miai.— Sulpburet 
copper,    uiih    blue   and    green   carbonate 
of  Qopper  and    miBpickel  on  rermginou* 

AaiHf  in  silrer  per  tou  of  2,000 
poundB K794  68 

3.  InndtrbUt  Jtfiii<.— Silver  Ptak  and  | 
Red  Mountain.— Quartz,  impregnaled  with  i 
grey  coppor,  witii  altered  greeu  aud  blue  ] 
earbooale  of  copper,  yellow  hydraled  oiyda  ' 
of  iron,  specks  of  gnletia  and  perbapB  sal- 
pburet  of  silver. 

Assay  in  aitvpr  per  ton  of  3,000 
pounds $667  30 

4.  Fuhenaat,  Lti/^a.— Ballion  Co.,  fi 
eille    District. — Quartz    impregnated    v 
altered  copper,  small  specks  of  galena  aitA  I 
bleu  do. 

Auiaj  in  silver  per  ton  of  2,000 
pounds tl|7l^  46 

5.  Chait  J)f in e.— Yankee  Blade.— Gray 
quarts  rock  impregnated  nitli  anlpliuret  of 
silver,  native  silver,  gray  silver  and  gray 
copper,  with  copper  pyrites. 

Assay  iu  uilver  per  ton  of  2,000 
poundd S2,%<>  ^0 

6.  Great  Eattem  Mine. — Gray  Bilver,  mby 
Bilver,  peibaps  sulpbnret  of  silver,  gray  cop- 
per, copper  pyrites  in  very  small  crystalline 
graiuB,  iron  pyrites,   specks  of  galena  on 

Assay  in  silver  per  Ion  of  3,000 
pounds 83,4M  50 

7.  I'landa  Mint. — Gray  silver,  with  ruby 
silver,  and  gray  copper  on  quartz, 

Assay  In  Bilver  per  ion  of  3,000 

pounds !4,Jn  09 

S.  Timake  Mint, — Gray  silver,  will)  ruby 
silver  and  gray  copper  on  quartz. 

Assay  in  silver  per  ton  of  2,000 
pounds Su,349  63 

9.  Manhocian  Min<.— North  Star  Mine,— 
Kuby  sliver,  giay  silver,  with  specks  of  iron 
pyrites  on  quartz. 

Assay  in  silver  per  ton  of  2,000 
pounds £1, 365  90 

10.  Diana  JVine.— Gray  copper  with  iron 
and  copper  pyrites,  specks  of  galena  on 
quartz,  witb  a  little  roae-colorod  feldspar, 

Ansay  iu  silver  per  too  of  a,UliO 
pounds $2,612  til 
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11.     FairmoKnt     Hfiiie.— Twin     river.—  "  il.  Fairmount  Jftne.— Twin  ri 

Oaline  h  facettes  cnrvilignes,  cuivre  jfris,  ■  ena  with  cnnriliDear  faces,   gn 

mispickel.  mouchcs  de  blende  sur  quartz.  :i  mispickel,  upecks  of  blende  on  qn 

ArgentO/O 0.180  Assay  in  silver  per  ton  of  2 

OrO/0 0.00025  jj  pounds « 

(Signed)  L'lng^nienr  en  chef  des  Mines       j|       (Signed;  Chief  Engineer  of  Mi 

Directeurdu  Bureau  desessais.    ;;  Director  of  Bumii 

L.-E.  RIVOT.       |,  L..E.  1 

REDUCTION  WORKS  IN  NEVADA  IN  1866. 

According  to  the  tabular  statement  pre8t*nted  on  the  followii 
there  were  85  quartz  mills  for  th<»  i-ednotioii  or  treatment  of  si! 
gold  oi'es  in  the  State  of  Nevada  in  186<>.  Most  of  these  were  p 
by  steam.  They  had  an  aggivgate  of  1,26()  stamps,  and  cc 
d6,(KK),000. 

Nearly  all  the  machinery  of  these  establishments^  the  stam] 
bivakirs,  jmiiis,  concentratoi^s,  etc.,  was  made  in  San  Fnmci 
carted  across  SieiTa  Nevada  in  wagons. 
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Table  of  qmtrtz  milh  In  the  State  of  Xerada  in  18GG. 

[From  Luofflcy'*  Ihu-ific  CoaHt  nuelneM  Directory.  | 


Locatinn. 


Name  of  mill. 


i    -6     I 


IHIRI  HILL  I'dL'MY. 


I 


Atf>rL.:i 
llu  Alfii 
La  Vi»u  . 


Ctaiiifnu'iit I  irtiTi  ir» 

('Inn  Al|iiiii' iHo  10 

SWwr  Wuvr ;  Ipiim  1» 

I)i-mTt ■  5 


IHMFRaLDA  <Ol'STY. 


I 


Airon* Altiiraii ; 

h'   lutt'Iciiie IHW 

!»•» _  Aiinirii Iril'J 

iM    IliidHMM ' 

l*f> :   Illdi-lKMldrlKV Im'i-'J 

I'll X.ipa 

!>«• Pi'inriT 

I»»    K>  III  di'I  Mil  lite ■  ii**iH 

If" Ki'd  Miiiliitaili 'A 

!»•» I'liioii IMIO 

lt» Wide  \\Vi.t :  ImM 

Pta*(ri.k    riiif  (.'riM'k IftJi 

8JT.rH.ak Miirtin  &  «•« ' 

D" Xiw  York iiud  Sil- 

viT  PrHk. 


Hrir«jLIi1  COUNTY.- 


I 


Dia GitfD .AiiliI  IsHUfi  Sy m?. . .  [  lH'i4 


Etna. 

Ih»   

GtUTA  Br:dk'''  • 

Vlh-u.h 

Ffcf  hU 

*«C:?r 


NiiMin'it    lH«;.'i 

Sii-%-fi)iiiiij'ii ihM.*) 

Ilolt'i* ■  1m;4) 

W.-Mht'i. I-tM 

l»llchU iHl.'i 

Shfliu i  1  Hli,'i 


l>'i Old  Shtrliu I  |?JkJ 

ticinillr ,  Pioneer '  \hiY1 


^'^'B Boston  and  Ni' va<Iii.  I  -U'l 

l>f Ciilifnrniu lH«;:j 

H* I.img  Uliuul Iff^i 

Ih) MHuhattnu ■  iHti-l 

I>o I*iuneer '  ift'CI 

IH) Silvirllill.... !  Irikl 

I^* I  Tniiiu Ihtni 

l>« !  Ware !  H*(]:, 

^iC^'k "  Kiiri'kn j  IH»5 

^ PJirniti iMw 

^  .[  Ph.l|)!i !  If(i4  , 

*■*  ''•^•o Sun  FraiiciM:(i ,  1  pii.") 

Cortex ,  inm 


^naun :  Hnpc 

!>• j  Social  Coini'UDy  ... 

I>^ I  Stifptoe 


Id 

10 

tl 

•JO 
•  > 
10 
•> 
10 
IT) 
10 

HI 


T) 


I 


1 


c*     I   g        Power.      ,     Cont.i 

a        r 


Occapantic  or  ownvi 
lu  ItiGti. 


Sti-niu $100.  (NN)  •  Coon.  Mill  and  Land  (!o. 

...do lOO.UN)  ■  CMnn  Alpine  M.  &  M.  Co. 

. .  .do 100, 000     Silver  Wave  M.  Ai  M.  I'o. 


.  .  .  uv ...... 

1 

Steam 

H 

. ..d" 

1(HI,  CNX) 

k; 

....lo 

■lO.CMO  ' 

4 

.  ..do 

Hi 

...do 

r.o.o;io 

t* 

...do 

t* 

...do 

1 

:jo 

...do 

l.'H».(XW 

'A 

. .  .dti . 

b 

...do  

10.000  ■ 

iti 

...do 

7.'i,  IKK) 

10 

do 

l.'j.KK)  ' 

h; 

...do 

4'.0«MI 

10 

1 

1 

J.  I).  Wintem. 


J.  J.  Poor. 

Wide  West  M.  &  M.  Co. 

S.  B.  Martin  &.  Co. 
New  York  ami  Silver  Peak 
M.  &  M.  Co. 


ii 

Steam 

:jo,jh:o 

An  Id  Lang  Syne  M.  Co 

— 

...do 

:\:>,  iHHi 

A.  W.  N'aifin. 

10 

do 

<;i»,CMKI 

Nevada  S.  M.  Co. 

4 

...do 

•JO,  iMn» 

(*.  W.  Holt. 

10 

. . . do 

:r..  000 

Nevada  S.  M.  Co. 

t* 

...do 

•Jl».  IKK) 

10 

...d-. 

i;i.  0(N) 

G.  Kuiilkuer. 

10 

Water 

:i:».  0«K) 

H 

...do 

:to.  000 

Pioneer  and  ]n>kii)  M. ) 

51.  Co. 


.1    . 


Steam  .. 

..,ili> 

...do.... 

...do 

...do 

.  ..ilo. .. . 
.. .do.... 

...do 
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-T^KTiiiiat^  nf  the  iwiMfii«orH  for  the  miu'hinery ;  value  of  mine  not  Included. 

•'frther'*  mill  at  Orrana  has  Mmelting  Ainmce^.  with  capncliy  of  ir»  to  -J**  t»UH  per  day.    The  Ilumholdl 
■wflDltaJ  Mining  Company  are  preparing  [li^fiCJ  to  erect  a  flne  lUatamp  mill  near  Dun  (;ieu. 
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CALIFORNIA. 

discovery  of  sUver  ore  in  California  dates  from  1854,.wheii  a  mass  of 
bof  sUver,  (Hessite,)  a  rare  mineral,  was  found  in  the  gold  washings 
eorgetown  in  El  Dorado  county,^  but  all  endeavors  to  find  a  vein 
mt  there  have  been  unsuccessful.  The  portion  of  the  State  lying 
the  crest  of  the  Sierra  Nevada,  and  bordering  upon  the  State  of 
I,  has  several  districts  already  noted  for  their  rich  veins  of  silver, 
very  extensive  developments  of  the  veins  have  yet  been  made, 
9  production  of  silver  bullion  is  not  yet  large.  The  eastern  range 
(t  of  the  Sierra  Nevada^  bordering  the  long  valley  occupied  by 
river  and  lake,  is  perhaps  the  principal  silver  region, 
following  is  a  list  of  the  districts  that  have  been  organized  in  that 
.  Commencing  at  the  north,  and  gi\ing  the  names  of  the  districts 
•  order  towards  the  south,  we  have,  on  the  western  slope  of  the 
mountain  and  Inyo  range:  Columbus,  Slate  mountain,  Mont- 
'',  Lone  Pine,  Keyes,  Inyo,  Buss,  Coso,  Argus,  Union,  Telescope, 
da  Springs.  (The  four  last  named  are  beyond  the  limits  of  Owen's 
( 

lie  opi)osite  side  of  Owen's  river  valley,  and  on  the  eastern  slope 
Sierra  Nevada  range,  commencing  as  before,  on  the  north:  Blind 
9,  Big  Pine,  Kearsarge,  and  Alabama. 

further  south  is  the  Slate  Bange  district,  once  quite  noted  as  the 
'  of  the  Antrim  lode  and  other  veins  containing  much  chloride  of 
but  now,  and  for  two  or  three  years  past,  practically  abandoned, 
of  Blind  Springs  and  Montgomery  districts  are  Bodie  Bluflf,  in 
onnty,  and  Silver  Mountain,  Monitor,  Mogul,  Webster  and  Alpine 
s,  in  Alpine  county.  Becently,  in  the  spring  of  1867,  some  very 
e  was  discovered  in  a  large  vein  called  the  Cliicago  in  Shasta* 
,  west  of  the  Sierra  Nevada,  and  in  the  northern  part  of  the  State. 
in  is  reported  to  be  quite  large,  and  the  ore  abundant.  It  was 
nted  by  several  spexjimens  in  the  California  collection,  (Nos.  54  to 
his  ore  is  a  mixture  of  argentiferous  gray  copper  and  argenti- 
fl;alena,  and  is  admirably  adapted  to  smelting, 
r  veins  of  silver  ore  have  been  found  in  the  southern  part  of  the 
1  what  is  known  as  the  Macedonian  district  in  San  Bernardino 
,  represented  in  the  Exhibition  by  a  specimen  presented  by  Mr. 
•euse  from  the  Magenta  lode.  (No.  53  of  the  Cat^dogue.) 
16  San  Gabriel  mountains,  Los  Angeles  county,  about  25  miles 
M  Angeles,  a  vein  of  argentiferous  gray  copper  has  been  oi>ened 
Winston.  This  is  a  region,  together  with  a  broad  area  north  of 
5t  but  very  imperfectly  explored,  there  being  large  tracts  of  coun- 
xrhich  the  topography  is  scarcely  known. 
I  Springs  district — This  district  at  the  present  time  is  one  of  the 

in  silver  of  the  State  of  California,  and  was  represented  in  the 

*  

"^Vtdt  Report  of  a  Geological  Reconnaissance  in  California,  p.  274. 
lO  Or 


-\  PAfilB  UKlVsBSAL  EXPOSFTIOK. 

Exjx  ion  by  Rpecimeiifl  from  thv.  tVilluving  claims:  Camanehc,  ^m- 
phinc,  litit-kiti^lmui,  and  Diaiiu.  Tlie  Cuumnche  spedmou  wt-igbvri  aliunl 
.  100  pautiils,  aiirf  was  eoiitributiHl  by  Dr.  Harkiie&s  and  Dr.  Frey,  of 
Saeranicnto.  Tbc  mass  contained  a  large  amount  ol'  silvor  in  a  stal*  rf 
Htlmixture  witb  antinionial  ot^biv  aud  gre«n  carbonate'  and  silitiite  of 
copper.  Cbloride  of  silvt-r,  aud  pvrbaps  bromide,  was  also  present,  and 
tbe  whole  mjias  bad  n  dark  greenisb  black  color.  Tbe  otbcr  ores  were 
jomewliat  Biniilor,  but  contained  more  of  the  chloride  of  silver,  iu  n^ililf 
eni8t».  The«e  veins  are  not  very  wide,  usually  from  six  inches  to  tw 
feet,  and  they  traverse  granite.  Tlie  ore,  however,  is  exceedingly  ridi, 
and  pelds  up  the  silver  rea<iil3'  by  ^tmeltin^r. 

"Dr.  Partz,  who  represent*  u  New  York  mining  cnmptuiy,  hii«  crwrfj 
smelting  Atmace^,  and  produc«M  a  considerable  amonnt  of  rich  bnllitm, 
but  no  stfltistie^  have  bwm  recuived.  A  thriving  village,  cjiUetl  Parlt 
wick,  has  grown  up  about  thejse  mines  aud  smelting  works. 

Keanarifv  SUitrkt. — The  veins  for  which  this  distriet  was  organizwi  an 
Bitutiteid  iu  one  of  the  highest  pcuks  of  the  Sierra  Nevada,  kniiwn  « 
Kcjiriturgt^  monnt^iin,  it  few  miles  wwt  of  the  TTititcd  Stj*tej*  military  Klfc 
tiou,  Oiuiip  lude}K>u deuce,  This  muuutiiiu  is  eonii>osed  of  gmnitc  aod 
idfttett,  hU  metumuqiboiuHl,  tind  is  cut  by  veins  up  to  the  height  of  10,000 
ftict  or  more. 

'riio  princi(utl  elulms  n!prescnt«<I  by  siKMnmens  in  the  KxiHwition  wtn 
the  Kearearge  and  tiie  Silver  Sprout.  Tlie  latter  crops  ont  boldly  &t » 
great  lieight  upon  the  mountain,  and  contains  sonic  very  rich  ore  chargvl 
with  sulphui'et  of  silver  and  native  silver.  It  ajipenrs  to  be  an  oie  till 
can  lie  readily  and  cheaply  worked.  The  Kearearge  claim  is  lower  do«I* 
the  mountain  and  has  hImi  some  verj-  rich  ores,  but  tliey  apiwiir  tu  iM- 
tain  more  galena  and  to  1h'  more  difficult  to  work.  Two  or  more  mih 
are  erec-ted  in  tbe  caiion  lielow  these  claims. 

Other  veins  of  some  promise,  but  not  yet  much  oi>ened,  are  the  Mcii» 
tain  Sliee]),  Montezuma,  and  Pillar. 

htyii,  ItmiM,  awl  Cogo  disti-icts. — These    district*  mljoin   in  the  Iny* 
mountain  i-nnge,  the  first  east  of  the  Sierra  Nevada.    The  speeiioengiB 
the  Exi>08ition,  Noa.  (J9-73,  were  chiefly  from  the  Eclii»si>  eh 
ores   are  a  mixture  of  silver,  ooi)i>er,  and  lead  minerals.     Tlie  Bimm 
Vista  lode,  and  the  8aa  Kafael,  were  represented  by  some  verj-  rich  ai* 
Most  of  the  veins  of  this  district  are  ebaracterized  by  containing 
amounts  of  lead  ore,  either  as  galena  or  the  seeondarj-  com[Kinnds  remilfr 
iiig  tixini  its  surface  decomposition,  such  as  the  carbonate  and  tbp  n 
phate  of  lead.    Tbe  attempts  which  have  Iseoii  made  to  work  thc-w  we 
in  the  onlinary  way,  by  grinding  in  iron  pans,  were  of  course  failnrt 
and  the  mills  whicli  were  built  ai'e  idle  or  in  niiiis.     Hume  ;ittcni]its  \M 
since  been  made  to  smelt  the  ore,  but  the  presence  of  roving  hostile  « 
ages,  and  otbcr  difficulties,  have  hitherto  prevented  the  development 
the  undoubted  riches  of  the  region.    A  new  district  called  Cerro  Gorii 
reiKjrted,  and  the  princiiml  claims  are  the  San  Lucas,  the  Buena  Tin 
and  the  Bismarck. 
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IDAHO. 

The  great  silver  region  of  Idaho  is  in  the  southwestern  comer  of  the 
rerntofy,  in  the  Oro  Fino  mountain  range,  the  divide  between  the. 
Owyhee  and  Snake  rivers,  and  about  450  miles  southwest  of  Boise  City, 
rhe  rocks  are  granite  and  the  veins  numerous  and  i)arallel,  trending 
aearly  northeast  and  southwest.  They  have  the  api>earance,  in  speci- 
mens, of  being  fissure  veins,  not  generally  of  great  T^idth,  but  of  extreme 
richness  in  silver  and  gold,  giving  bullion  worth  firom  $3  to  $8  per  ounce, 
rhe  outcrops  contain  more  gold  than  the  rock  below,  which  has  not  been 
lecomposed  by  the  action  of  the  air  and  moisture,  and  which  carries  a 
large  portion  of  silver.  This  is  well  shown  by  the  following  assays  of 
two  samples,  one  from  near  the  surface  in  the  lode  known  as  the  Oro 
Pino,  yielded  at  the  rate  of  $2,016  24  per  ton  in  gold,  and  $425  03  in 
silver;  total  value  $2,441  27.  The  other  sample  was  from  the  Morn- 
ing Star  lode,  near  the  water  level,  and  gave  at  the  rate  of,  per  ton,  gold, 
1310  19,  and  silver  $2,216  39 ;  total,  $2,526  58.  The  only  vein  of  this 
important  region  known  by  the  writer  to  have  been  represented  by  spe- 
dmens  or  statistics  in  the  Exposition  was  the  celebrated  Poorman  lode, 
of  which  the  following  is  a  short  description : 

Poorman  lode. — This  vein  has  become  celebrated  throughout  the  Pacific 
coast  mining  regions  for  the  large  quantities  of  extremely  rich  silver  ore 
and  native  silver  which  it  has  yielded.  Red  or  ruby  silver  ore  occurs  in 
large  masses,  together  with  chloride  of  silver  in  broad  sheets  and  crusts, 
often  beautifully  crj\stallized.  Native  gold  occurs  also  sparingly  with  the 
liative  silver  in  the  partly  decomposed  ores. 

Several  blocks  of  the  rich  ore  from  18  inches  to  two  or  three  feet  in 
fength,  and  weighing  several  hundred  weight,  were  exhibited  at  the  Exx>o- 
sition  in  the  central  pyramidal  mass  of  ores  in  the  United  States  section. 
The  remarkable  interest  and  value  of  the  exhibit  was  recognized  by  the 
award  of  a  gold  medal. 

The  Poorman  claim  is  1,600  feet  in  length  upon  the  course  of  the  lode. 
Of  this  the  New  York  and  Owyhee  Gold  and  Silver  Mining  Comi)any 
owns  1,142J  feet.  Under  this  organization  the  mine  was  re-opened  July 
23, 18(>6,  and  work  was  continued  upon  it  until  October  23,  being  a 
period  of  three  months.  During  this  time  about  15  tons  of  first-class 
^ected  ore  were  taken  out,  and  this  wjis  packed  in  boxes  and  shipped 
to  New  York  to  be  smelted  at  Newark.  It  was  found  by  calculation  that 
tte  expense  of  transportation  would  not  be  greater  than  the  costs  of 
^tment  in  Idaho,  while  the  gre^iter  product  by  more  careful  reduction 
at  Newark  gave  a  larger  profit.  In  addition  to  this  production  of  rich 
we,2,382J  tons  of  second  and  third-class  ores  were  raised  and  worked  at 
four  mills,  producing  in  refined  bullion  $546,691.  Tlie  total  cost  of 
mining,  hauling,  milling,  melting,  assaying,  and  refining,  M-ith  the  reve- 
ime  tax  added,  was  $156,440,  leaving  the  sum  of  $390,251  as  the  net 
proceeds,  to  which  should  be  added  the  product  of  the  15  tons  of  rich 
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ore  sent  to  yewaA,  a  part  of  irbkli  mm  nteeveA  tat  e 
The  details  ^^arding  the  prodnctkm  and  ooets,  tf^ether  wiA  tte  a 
age  and  net  yic3d  of  tlie  ores  iper  ttm,  ace  shown  In  the  fidhnrfag  Ml 
-ment  from  tibe  report  ai  Ur.  Wells  T>.  Walbridge,  made  to  4e  e 
in  March,  1867: 

BetuUa  of  icorkbiif  Powman  mine  fnm  JtiJg  19  to  Jiiwiiar  1^  18S8L 


XuDE  or  mtlL 

1 
1 

1 

1 

1 
1 

1 

._-> 

TTlt 

Ohm 
M.SW53 
1S1I.SM  51 

116,753  81 

in.oao  n 

eSpSHoei 
iMa,38«7i 

9S^«SIM 

!«» 

H>wT«rK«ii«On>nw> 

BiU. 

wtos 

301  *1 

WkoU  amamU  of  rwA  prodMeed  mtd  BOit  to  m&U. 

2Tew  York  and  Oro  Fino  Gold  and  Silver  Mning  Company, 

accounted  for TaOf 

Kew  York  and  Oro  Fine  Gold  and  Silver  Mining  Company,  not 

accounted  for 20J 

Aiuaworth  Milling  Company,  as  above 3621 

Jackaon  Mill  Company,  as  above 369i 

}Tew  York  and  Owyhee  Gold  and  Silver  Mining  Company,  as 
above 880 


Total  tons.. 


Coxt  of  banliug  1,133J  tons  to  Sinker  etvek,  at  $8 (9, 068  W 

Cost  of  hanling  1,249J  tons  to  Jordan  creek,  at  »6  50 8,  li'O  K 

Total  cost  of  hauling #17, 188  li 

Cost  of  milling  362^  tons  at  Ainsworth  mill $13, 170  *'' 

Cost  of  milling  750^  tons  at  Xcw  York  and  Oro  Fino  mill.  30,030  Ot 

Cost  of  milling  3C9J  tons  at  Jackson  mill 11,082  W 

Cost  of  mining  880  tons  at  New  York  and  Owj-hec  Gold  and 

Silver  Mining  Company 35,200* 

Cost  of  milling  20J  tons  at  'Sev  York  and  Oro  Fino  Mining 

Company  (balance) 820  00 

Total  cost  of  milling »ftO.303  M 
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Total  expenses  at  mine  for  labor,  supplies^  lumber,  timber, 

&c,le«8  profit  on  money,  $3,286  99 $38, 707  74 

Cost  of  lefining  and  assaying  bullion 7, 250  01 

Internal  revenue  tax,  in  gold 2, 991  78 

Xet  proceeds  of  2,382f  tons  of  rock  crushed $390,251  20 

Value  of  bullion  per  ounce,  refined,  Jackson  mill $3  44^^^ 

Value  of  bullion  per  ounce,  refined,  Ainsworth  mill 1  87^^^ 

Value  of  bullion  per  ounce,  refined,  New  York  and  Oro  Fino 

mill 1  74t?A 

Value  of  bullion  per  ounce,  refined,  New  York  and  Owyhee 

mill 1  72^«^, 

Average  yield  of  all  rock  crushed,  per  ton 229  41 

Net  yield  of  all  rock  crushed,  per  ton 163  34 

All  charges  for  mining,  milling,  &c.,  per  ton 66  07 

The  vein  outcrops  along  the  slope  of  a  hill,  and  is  reached  by  shafts 
and  tunnels  to  the  depth,  in  1866,  of  150  feet,  and  now,  probably,  (1867,) 
to  a  depth  of  258  feet,  by  the  completion  of  a  lower  tunnel  1,401  feet  long. 
The  best  ore  appears  to  be  confined  to  one  principal  shoot  or  chimney 
between  the  north  and  south  shafts,  about  150  feet  apart.  No  statistics 
for  1867  have  been  received. 


STAMP  3aLLS  IN  IDAHO. 

The  number  of  stamp  mills  in  operation  in  September,  1866,  was  32, 
of  which  about  three-fourths  were  propelled  by  steam.  The  aggregate 
number  of  stamps  was  357,  and  the  cost  of  erection  was  estimated  at 
nejtfly  $1,500,000. 

The  following  is  a  list  of  the  quartz  mills  in  the  Territory  in  1866,  with 
their  location,  name,  and  number  of  stamps : 


LoeaUon. 


ALTURAS  COUNTY. 


^Wtrriof  erwk. 
^Wtrrior  creek. 
^Wttriorereek. 
VHew) 

^■btdbtriet 


Name  of  mill. 


Number  of 
■tamps. 


BOUS  COURTT. 


OntreTlUe 
ttride.... 
Bkereek. 


Idaho 

WaddiDgbam  Qold  and  Silver  Mining  Co 

Waddingbam  Gold  and  Silver  Mining  Co 

Pittsburg  and  Idaho  Gold  and  Silver  Mining  Co.. 

Harris  A  Benson 

New  York  and  Idaho  Gold  and  Silver  Mining  Co 

Victor  Gold  and  Silver  Mining  Co 

Defirees 

Bledsoe 


12 
10 
40 
10 
10 
10 
30 
10 
10 


Qrimt't  ereek I  Blbbi,  Jackson  &  Humason 


Raymond's... 
Summit  Flat 
Elk  Horn... 


10 
8 
5 

8 
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lAat  of  quarts  tnHls,  &a. — CoDtiQued. 


COLORADO. 

Thfit?  i«  yvklciift-  tliat  Coloitwio  will  wwii  bwoiiie  celi'bmtoii  for  ill 
silver  au*  well  as  gold  rugioiis.  It  is  asserted  that  uot  oulj'  large  veinsff 
argentiferous  galena,  but  tlie  true  silver  ores,  siieli  -as  the  stUphnretii 
MitiiUHiilid  silver,  and  rich  cliloride,  have  been  luuiid  iii  velnfi  on  the  vert 
side  (if  the  mountain  riiuge. 

Aceonling  to  Mr.  J.  P.  Wliitney,  the  eouuuissioner  from  the  Territay 
to  th('  KxtiOKitiou,' "silver  is  found  in  all  the  gold  mining  distrit^of 
Colomdo,  associated  with  the  ores  eontaiiunggold;  in  the  galena 
tieularly,  which  is  found  at  times  in  considerable  quantity.  It  is  aln^l 
present,  but  not  suliiciently  pleutitiil  to  be  a  feature  nf  value  iu  tltefoH 
^niiK's;  yet  large  masses  have  lately  '»<>•"»  obtained  hy  the  smelting 
oeas  from  ores  considered  strictly  gold  bearing,  and  it  is  Quite  evii 
tJiat  iu  the  future,  with  the  ndvaiitages  of  improved  processes,  thisn 
will  be  freely  obtiuned.  But  uot  until  within  the  last  two  years  inwi 
generally  known  in  Colorado  that  immense  belta  of  silver  veins, 
rate  from  the  gold,  existed  upon  the  western  declivities  of  the  I 
mountain  range,  corresiwnding  in  their  direction  and  general  feahirttfj 
with  those  of  gold  upon  the  eastern  side.  The  pi-evaUing  great  riehn«ll 
in  silver  in  the  ores  of  Griffith  and  Argentine  district*,  in  Clear  Creek' 

'Colorado  and  its  Ores  at  tbe  Paris  ExpoEilion. 
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county,  upon  the  head- waters  of  South  Clear  creek,  some  13  miles  dis- 
tant fix)m  the  towns  of  Central  and  Black  Hawk,  and  correspondingly 
near  to  the  snowy  peaks  of  the  range,  first  attracted  particular  atten- 
tion to  the  ores  of  silver.  In  these  districts  silver  ores  of  great  rich- 
ness have  been  discovered,  masses  being  exhibited  at  the  Paris  Exposi- 
tion from  the  Baker  lode  of  Argentine  district,  and  of  the  Elijah  Hise 
and  ludigo  lodes  of  Griffith  district,  which  assay  respectively  in  silver 
alone  $532  12,  $1,656  20,  and  $1,804  83  to  the  ton  of  2,000  pounds  of 
ore.  These  veins  were  followed  to  an  altitude  previously  unknown  in 
mining  exi)erience  in  Colorado.  Enterprising  men  were  soon  engaged 
in  prospecting  the  corresponding  regions  upon  the  other  side  of  the  range, 
which  resulted  in  the  discovery  of  immense  dei>osits  of  rich  argentifer- 
ons  galena.  The  black  sulphurets  of  silver,  antimonial  silver  ore,  rich 
chlorides,  ruby  silver  ore,  and  pieces  of  native  silver,  were  found,  and  a 
new  region,  the  extent  of  which  has  not  yet  been  determined,  was  thrown 
open  to  the  attention  of  all  those  who  might  have  the  curiosity  to 
examine  it^ 

"That  x>ortion  of  the  silver  region  first  opened  is  situated  in  Summit 
county,  upon  the  head- waters  of  the  Snake  and  Swan  rivers,  which  flow 
into  the  Blue  river,  a  tributai'y  of  the  Eio  Colorado,  which  flows  into  the 
Gulf  of  California.  An  examination  of  the  region  a  few  miles  south- 
west^ in  the  neighborhood  of  Ten  Mile  creek,  another  tributary  of  the 
Blue,  led  to  the  discovery  of  still  more  wonderful  exhibits  of  mineral 
wealth  than  were  found  in  the  Snake  river  region.  Veins  of  great  width 
and  prominence  were  found,  which,  in  some  instances,  could  be  distin- 
gnished  by  their  discolored  surface  ores,  when  miles  distant,  seaming 
the  momitain-sides  like  gigantic  roads,  measuring  from  20  to  50  feet  in 
width." 

A  later  publication^  by  the  same  author  states  that  "  the  commence- 
ment of  the  great  belt  of  silver  mines  in  Colorado  is  apparently  in 
Griffith  and  Argentine  districts  in  Clear  Creek  county.  From  those  dis- 
tricts the  lodes  are  distinctly  traced  southwest  for  more  than  a  distance 
of  30  miles.  In  the  districts  of  Griffith  and  Argentine,  where  the  mines 
M«  situated  at  a  height  between  8,000  and  10,000  feet  above  the  level  of 
tile  sea,  the  silver  veins,  though  plentiful  and  of  great  richness,  have 
liot  the  prominence  and  width  found  upon  the  belt  in  its  continuation 
*Hithwe«t.  In  Snake  River  district  the  veins  are  found  equally,  if  not 
More  plentifhl,  but  haAing  on  the  average  more  than  double  the  width 
of  Hiose  in  the  Argentine  district.  In  Ten  Mile  district,  particularly 
■pon  Fletcher  mountain,  the  veins  are  characterized  by  a  width  and 
I'egalarity  not  yet  observed  elsewhere  upon  the  Silver  belt.  Such  is  the 
richness  of  some  of  the  surface  ores,  that  specimens  can  readily  be  found 
npon  many  of  the  veins  which  yield  large  globules  of  native  silver  when 
submitted  to  a  strong  heat.    In  the  immediate  vicinity  of  Fletcher  moun- 

'  November,  18G7 ;  immediately  after  the  return  of  Mr.  Whitney  from  the  Territory. 
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tiuti  niauy  silver  nugRtW  huve  lii-eu  fnuud;  also  qiiHiititirr*  «f  liiwrli, 
Hhuwiiifir  nntive  silver,  and  all  the  livideiiceA  ]>oiut  most  couclusively  tu 
the  Pxi8t«n(«  of  large  aiid  rieh  di>tK)»it:s  of  silver  ore,  which  can  (inly  Iw 
»btHJnc>d  by  eystomatic  dweluput^nt  of  their  re.w«»es. 

"  The  hnowu  silver  ntiites  are  uow  easily  reached  by  a  series  of  roadR, 
whieti  b&vei  been  built  diiriiifr  the  pa»t  two  years,  and  settlemeuls  arr 
ntpidly  bein^  made  u|>i)ii  theju.  lu  Ihe  vicinity  of  the  silver  uiue« 
iie«W8ttothe  (fold  mi  net*,  a  town  has  been  built  (Georgetown)  uitlmi 
H  veiy  short  time,  iH)iitainiii(2;  a  pojiiilation  of  2,^i00  souls,  where  rtiluc- 
in^  works  have  been  run  during  the  past  summer  with  great  saccvss. 
Unlike  the  first  attempts  made  in  Colorado  to  save  gold,  the  silver  work* 
have  l>een  snceessful  from  the  start.  The  works  of  Garrott,  Mnrlitii-  & 
Co.,  at  Georgetown,  of  very  simjile  fonstruetion  and  small  caf>at'il.v, 
have  given  iiitheiiat*t  few  mouths  over  two  tons  of  silver,  and  huvelnw 
ruuiuug  ni>ou  ore  that  has  j-ielded  firom  0200  to  tl,000  per  ton  coin  vaIdc. 
The  works  at  Georgetonii  are  iiisuffleient  to  work  more  thaa  a  snialt 
tjuatitity  of  the  ore  ofl'ei'ed,  aud  extensive  arrangements  have  iK-en  niuile 
by  various  parties  to  piit  up  ailditional  works  the  following  year.  Tiie 
predietion  is  made  by  the  writer,  that  however  large  tJie  yield  of  go\i 
ttom  Colorado  will  be  in  »  few  years,  it  will  be  MguiiUed  if  not  surpaAHc4 
by  the  yield  of  sUver. 

"Tlie  result  attaiuenl  by  sending  Colortulo  gold  ore  to  the  Swansea 
works  in  Wales  has  proveil  luit  oul^'  the  gre^it  rieliness,  but  tliat  the  ore 
can  be  easily  and  e«>nomically  worked.  The  70  tons  of  ore  sent,  aveng- 
ing by  assay  S  per  cent,  of  cxipper,  18  oune«is  of  .silver  and  9  ounces  of 
gold  per  ton,  yielded  a  sum  sufficient  to  pay  the  heavy  expenses  of  team- 
ing six  hundred  miles  over  the  Plains  to  the  Missouri  river,  freights  &om 
the  river  to  seA)H)rt,  and  by  voasel  to  Swansea,  all  exjiensej*  of  working, 
commiHsious,  &c,,  and  a  surplus  exceeding  9t),000,  in  currency. 

"  The  i>erfe<--t4>d  priK'eas  of  Swansea  is  uow  being  introdue<?d  uito  VoW 
nido.  and  this  winter  will  dejnonatrat^i  its  success  there." 

Argentiferous  galena  is  found  in  many  of  the  gold  veins,  but  is  more 
abnuflunt  in  "Ten-Mile  district.  Summit  county,  than  in  any  other  sec- 
tion yet  known.  In  that  district  it  is,  in  some  instances,  found  project- 
iug  in  large  masses  alwve  the  surfm-e  of  the  earth,  upon  the  line  of  vein, 
ami  can  Im-  dcliiehe'l  in  a  partially  oxidized  mmdition,  in  pieces  weighing 
ftiiiii  .'iiMi  ti)  l,(MHl  jtouuds.  Upon  FletcJier  Mountain,  thousands  of  tons 
eoiihl  !«■  easily  filcanwl  from  thesiu-face;  and  but  a  aliort  distance  i>eloif 
tlie  Hni-fuee  are  large  beds,  the  ext-ent  of  wliich  has  not  yet  l)een  ascer- 
taincft.  Thin  galena  is  never  found  free  trom  silver,  j-ielding  from  10  to 
WKt  iintices  to  the  ton  of  metal. 

"  From  some  jHeces  of  galena,  fair  average  ore  from  a  uumber  of  vein*  1 
In  Ten-Mile  district,  the  following  assays  for  silver  were  obtained  by  , 
l>r.  A.  A.  Utiles,  State  a«sayer.  of  Massachusetts: 
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Onncei.    Pennyweigbts.    Gralng. 

Pyramid  vein 81  13  8  per  ton  2,000  pounds. 

Merrimac     "  68  12  0  ^'  " 

Polygon        "  266  8  0  "  " 

Hard  Cash   '*  108  2  12  "  " 

Blackstone  "  ...85  18  6  ''  " 

Young          "  65  6  16  "  " 

Tinsley        "  178  17  0  "  " 

Siberian       "  106  9  20  "  " 

Augustine    "  221  3  12  "  " 

giving  an  average  exceeding  130  ounces  to  the  ton.''^ 

AEIZONA  AND  FEW  MEXICO. 

The  silver  mining  region  of  the  Territory  of  Arizona  joins  upon  the 
Mexican  States  of  Sonora  and  Chihuahua,  and  is  traversed  by  the  same 
ranges  of  mountains  that  bear  so  many  rich  silver  veins  in  these  States 
and  in  Durango  and  Zacatecas.  The  old  town  of  Tubac  was  formerly  the 
centre  of  the  mining  region  of  Arizona,  and  it  is  supposed  that  within 
a  distance  of  15  miles  jfrom  it*  each  way  there  are  probably  150  deserted 
silver  mines  or  openings.  One  of  the  best  known  localities  is  the  Arivaca 
rancho,  and  seven  miles  northeast  is  the  Cerro  Colorado,  in  which  the 
Heintzelman  mine  is  located.  This  mine  was  worked  at  intervals  for 
some  years  under  great  disadvantages,  and  is  said  to  have  yielded 
♦100,000  up  to  January,  1860.  This,  as  well  as  the  Santa  Eita,  the  Pata- 
gonia,-and  other  mines,  were  abandoned,  in  1862,  on  account  of  the  con- 
tinued depredations  of  the  Apache  Indians,  and  work  has  not  since  been 
resumed. 

In  New  Mexico  there  are  important  veins  of  argentiferous  galena  in 
the  Organ  mountains,  about  15  miles  from  Camp  Fillmore.  Six  different 
veins  are  described,  all  bearing  argentiferous  galena  and  copper  ore. 
The  average  silver  yield  of  the  decomposed  veinstone  is  about  $70.  Other 
samples  assay  from  $20  to  $500  per  ton. 

Ores  similar  to  those  of  the  Organ  mountains  occur  in  the  San  Dia 
mountains,  near  Albuquerque.  There  are  silver-bearing  veins,  also,  at 
y^  Cerillos,  15  miles  from  Santa  F^.  Silver  veins  and  ores  are  reported 
^  the  San  Juan  mountains,  and  specimens  of  slag  from  ancient  furnaces 
kave  been  found  near  Fort  Defiance.* 

ATLANTIC  POETION  OF  THE  UNITED  STATES  AND  LAKE 

SUPERIOR. 

^0  silver  veins,  properly  so  called,  are  found  east  of  the  Rocky  mount- 
*m  chain  within  the  limits  of  the  United  States,  but  Considerable  quan- 
t^ti^  of  silver  have  been  extracted  from  argentiferous  lead  ores  at  different 
localities,  and  have  been  found  mth  the  copper  of  Lake  Sui)erior. 

'  Ibid.,  p.  50. 

^For  farther  details  regarding  these  and  other  mines  in  New  Mexico,  see  the  volume  on 
^^^er  Ores  and  Silver  Mines,  by  the  author;  New  Haven,  1861. 
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The  most  important  mines  of  argontiferous  lead  ore  aw:  the  Silver 
Hill,  or  Washington  mino,  of  Sorth  Cnrollna;  the  Wheatley  miiiei* «!' 
Ph(Enix\Tlle,  Pennsylvania j  the  Middletowu  mine  in  Couueetimt;  tV 
Northampton  lead  mines  in  Massot^husett^  and  the  Liibee  mines  in  Muiur. 
Minee  of  argentiferous  lead  have  also  been  worked  in  Wythe  countj, 
Virpnia. 

Tlie  Silver  Hill  miiieH  in  North  Carolina  were  discovered  about  IM6, 
ai>d  were  worked  at  int^r^als  nntil  18o2.  The  mine  was  then  eloswlaail 
WHK  filled  with  water  until  about  1858,  when  it  wa^  reo]K-ue<l.  bnl  V3i 
U|;uiii  closed  iit  18B1.  Its  production  for  1R44  is  reported  as  ?24,W)ltiif 
tdlver,  i7,'2o3  of  gold,  and  160,000  ponuds  of  lead.  In  1851  it  pnuliuWl 
S6,80<1  [wuiids  of  lead  and  7,U42  ouDues  of  aiuiferoua  silver,. or  an  averasf 
of  1 1~  ounces  per  ton  of  ore  and  2~i\  ounces  jht  ton  of  lead.  "Hie 
a  mixture  of  ar{;i>utlferons  gidena  with  zinc  blende.  SmaD  iiuautitira of 
NJIvi-r  ;.'laiiic  have  Iwt'u  observed  by  the  writer,  and  an  alloy  of  grid 
iitKl  silv.T  lit'  a  |inle  yellow  wilor  like  that  of  the  Comstock  lode. 

The  \Vlicatley  minesof  Peiiusylvania  arenot  now  worked.  The  eii| 
tlhaft  is  'MO  teet  deep,  and  tlie  total  length  of  drivage  is  over  400  feet. 
the  tiaie  of  the  HusiH'nKionof  oiH>i*Htion8  th'ei-e  in  1854  the  aggregateprt 
dnction  had  n>aebed  1,800  tons.  The  gale-ua  ores  yield  fVoni  70  lo  80p 
cent,  of  lead,  and  from  IS  to  120  ounee«  of  silver  to  the  ton,  or  Itiim: 
to  30  ounces  on  an  average. 

Liikt  Superiiir. — Large  maasi's  of  native  silver  are  found  from  time 
time  itiihr<liU-d  in  the  midst  of  the  masses  of  native  copper  of  Lake  Su) 
rior.  or  itii'  i-inlii.'iwl  with  it  in  the  gangiies.    A\-arietyof  speeiuienswi 
exhiliiti-d  id  the  Kxi>osition  in  caiinwtion  witli  tJie  display  of  I^ake  Snj* 
rior  copper.     It  is  verj-  siugidar  tliat  thetwo  metals  are  i>erfeetlyjnliirf' 
80  OS  to  form  homogeneous  masses  withoiit  any  commingling  or  tiiks- 
Sjufiniens  were  shown  that  had  l»een  sawn  into  two  parts,  each  of  whidi 
was  formed  half  of  silver  and  half  of  eopjwr. 

It  iH  impossible  to  asrertain  the  total  produetion  of  silver  trnni  tlii« 
Boiuxre.  Mueh  of  it  was  fonnerly  stolen  by  the  miners,  and  eonsideraWe 
amounts  are  re8er\-ed  for  speeimens,  or  are  worked  np  into  tjible-wnr* 
without  luiBsing  thnmgb  any  public  channel.  Tlie  folhiwing  amcninti 
from  Lake  Superior  were  deposited  in  the  Uoiteti  States  mint  and  branclw 
for  the  yeara  named : 


1868 $15,623  00 

18159 30, 122  13 

18C0 25,  880  58 

18C1 13,372  72 

18(12 21, 300  38 

1803 13,  111  32 


18«4 «8,7fi5iT, 

1865 13,H7ia 

186« 22,1II3» 

1807 1S..1553S 

Total *i8:t.;vs2;i 


CHAPTER   V. 


THE   SILVER    REGIONS    OF     MEXICO,    CENTRAL 
AMERICA,  AND  SOUTH  AMERICA. 

Mexican  Silver  Region^Real  del  Monte  Mining  Company,  and  General  Results 
oFiTsMiNiVG  Operatiok  s— Details  of  Silver  Ores  Reduced  and  of  Dividends 
Paid— Representation  of  Silver  Mines  of  Chili  at  Paris— Chanarcillo 
Mines— Tres  Puntas— Total  Silver  Production  of  Chili— Production  of 
Silver  in  Peru  and  Bouvla. 

MEXICO. 

It  is  to  be  regretted  that  the  silver  mines  of  this  great  silver-producing 
country  were  not  represented  in  the  Exhibition.  In  the  year  1800  over 
60  per  cent,  of  the  annual  supply  of  silver  to  the  world  was  drawn  from 
Mexico,  but  the  x>roduction  has  since  greatly  decreased. 

Up  to  the  time  of  the  invasion  of  Mexico  by  Cortez,  in  1519,  silver  does 
not  api)ear  to  have  been  produced  there  in  large  quantities,  though  gold 
was  very  abundant.  Thirty  or  forty  years  afterwards,  silver  mines  were 
opened  and  worked  at  Tasco,  Zidtepeque,  and  Pachuca.  In  1548  mines 
were  worked  in  Zacateca^,  and  10  years  after  in  Guanaxuato.  This  was 
but  the  commencement  of  the  great  era  of  silver  mining  in  Mexico,  yet 
the  annual  yield  at  that  time,  according  to  an  estimate  by  Humboldt, 
was  not  less  than  from  $2,000,000  to  $3,000,000.1  It  subsequently 
increased  to  $23,000,000  before  the  close  of  the  18th  century.  Between 
the  years  1800  and  1810  the  average  coinage  of  gold  and  silver  at  the 
varions  mints  in  Mexico  was  $23,664,622;  the  ratio  of  the  gold  to  the 
silver  being,  in  value,  as  0.05  to  1.  During  the  war  of  independence  the 
^^nction  was  greatly  lessened,  and  from  1810  to  1845  the  average  was 
not  over  $12,000,000  for  silver  and  $100,000  for  gold.  Since  that  time 
the  production  has  increased,  and  has  been  estimated  by  the  best  Mexican 
anthorities  at  $23,000,000  in  silver,  and  from  $1,000,000  to  $2,000,000  of 
g^M  annually.  Mr.  Phillips,  in  his  recent  work,  says  that  the  present 
annual  produce  of  the  mines  cannot  be  much  less  than  $26,000,000  in  silver 
and  13,200,000  in  gold.  This  estimate,  however,  appears  to  the  writer 
to  be  much  too  high.  It  is  well  kno\\^l  that,  during  the  civil  commotion 
^the  past  four  or  five  years,  systematic  mining  has  been  neglected,  and 
that  the  production  in  some  sections  has  nearly  ceased.  In  1864  and  1865 
"*any  of  the  enterprising  capitalists  of  California,  stimulated  by  the  great 
^ceess  of  mining  upon  the  Comstock  lode,  embarked  in  various  silver 
fining  enterprises  in  Chihuahua,  Durango,  and  other  States  and  districts 
^ceHsible  from  the  Paeific  coast.    Considerable  quantities  of  silver  and 

'  Vide  Silver  Ores  and  Silver  Mines,  &c.,  compiled  by  the  author ;  New  Haven,  186>. 
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silver  ores  were  obtained;  but  in  186d-?67  most  of  these  entei^naeB  were 
abandoned.  There  are  no  vety  recent  reliable  stadslies  d  the  silTer 
production  in  Mexico,  but  it  is  bdieved  not  to  exceed  $13,000,000  ftr 
1867.  The  total  produce  of  silver  from  flieeiffliest  period  up  to  1845  has 
been  estimated  by  Chevalier  at  162,858,700  pounds  troy.  Mr.  Daosoii, 
in  revising  the  statistics  of  the  production  of  the  precious  metals  in  North 
and  South  America,  gives  the  annexed  tabular  statements  of  the  piodoo- 
tion  from  1804  to  1846,  inclusive.^  This  is  made  up  from  the  mint  rrtnns, 
the  reports  of  British  consuls,  and  from  Duport 

Production  of  gold  and  aiher  in  Mexico  /rom  1804  to  1846,  imelmmf 

fodxording  to  mint  returns  ated  fry  Ikmmm.) 


FBriod. 


SUtw. 


Child. 


In  MIT0B  y— 1%  1804  to  1810 . .. 
In  ninetMn  yean,  1811  to  1898. 
In  eleren  yMr%  1830  to  1840. .. 

One  TMur,  1841 >. 

In  Are  yMr%  1848  to  1846 


$150,917,987 

101,331,990 

109b  »1, 446 

151,781, 747 

68,4Si638 


Total  in  forty'throe  jean 


SSB^047,0n 


|B^161,7nr 

0,187,044 

7,018^998 

796^098 

4,031,984 


90^839;  945 


1^,749^700 

IQCOHI^lOO 

0, 


fl,9U.( 


To  this  total  Mr.  Danson  adds  an  estimated  production  for  1847-^48 
of  silver,  $26,573,800;  gold,  $30,232,545;  and,  adopting  the  estimates  of 
Duport,  that  one-fifth  of  the  total  silver  production,  and  five-eighths  of 
the  gold  production,  do  not  pass  through  the  mints,  he  gives  the  follow- 
ing resum^  of  the  total  production  of  Mexico  from  1804  to  1848,  inclusive: 


PaMlDg  through  the  minta , $561,021,496 

Not  pawring  the  mintt !        140,405,374 


ValaeoffoU. 

»      -     ■  -— — 

$31. 843^  085 
53.073,149 


$702,096,873         $84,090,89 


In  the  Statesman's  Year  Book  for  1868,  the  present  annual  average 
production  of  the  principal  silver  mining  districts  of  Mexico  is  estimated 
as  follows: 

Zacatecas $6, 000,000 

Guanjyuato 2, 000,000 

San  Luis  Potosi 500,000 

Guadalajara 600,000 

Mexico 1, 000,000 

Durango 1,000,000 

$ll,riOO,0(M) 
Bars  and  silver  exported  secretly,  add 1, 000,  (MIO 

$12,500,000 
1  fwle  Journal  Btoiiftlcal  Society  of  London,  ziv. 
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The  coinage  of  the  mint  has  been  as  follows  since  1856: 


1857 $5,318,000 

1858 5,215,000 

1859 5,485,000 

1860 5,785,000 

1861 5,384,000 

1862 4,660,000 


1863 $5, 750, 000 

1864 4, 660, 000 

1865 4,060,000 

1866. 4,061,000 

Total $50,378,000 


Oraii  average  of  over  $5,000,000  annually.    The  coinage  for  1867  is 
estimated  at  about  $4,000,000.^ 

REAL  DEL  MONTE  MINING  COMPANY. 

The  most  recent  statistics  accessible  upon  the  Mexican  mines  relate 
to  the  veins  and  works  of  the  Eeal  del  Monte  company,  situated  about 
60  miles  north  of  tiie  city  of  Mexico.  The  total  profits  of  these  mines  in 
the  last  17  years  has  been  over  $12,000,000,  and  a  large  part  of  it  has 
been  divided  between  the  shareholders  and  owners.  These  data  were 
supplied  to  Mr.  Phillips  by  Mr.  Buchan,  and,  as  they  are  of  great  practi- 
cal interest,  they  are  cited  jfrom  the  recent  work  of  the  former,  page  284. 
There  are  now  seven  steam  engines  in  operation  for  draining,  with  cylin- 
ders jfrom  18  to  85  inches  diameter.  There  are  eight  rotary  engines  for 
hoisting  and  driving  machinery  at  the  workshops,  and  23  water-wheels 
at  the  different  reduction  works.  The  grinding  or  pulverizing  machinery 
amounts  to  350  stamp-heads  and  74  arrastras,  24  driven  by  water-power 
and  50  by  mules.  There  are  80  amalgamating  barrels.  The  total  number 
of  cargas  of  ore  reduced  yearly  is  312,000,  of  which  206,000  are  treated 
by  the  barrel  process  and  106,000  by  the  patio  x>roce88. 

General  results  of  mining  operations  by  the  Real  del  Monts  company^  in  tlie 
districts  of  Real  del  Monte  and  Pachuca^  in  the  year  1860. 

General  expenses  of  management $50, 170 

Cost  of  draining  the  two  districts 167, 934 

Cost  of  extracting  ores  from  various  mines 647, 338 

Cost  of  reducing  ores  in  different  haciendas 841, 606 

Duties  on  silver  paid  to  the  Mexican  government 173, 587 

^ight  of  ores  from  mines  to  reduction  works,  including  cost 

of  repairing  roads 186, 503 

Convoys  of  silver  to  the  coast,  or  mint  of  Mexico 14, 877 

-Agencies,  commissions,  &c 7, 109 

Total  cost  on  current  working  of  the  mines $2, 089, 124 

Total  produce,  277,396  cargas  of  ore,  from  which  were  extracted 
423,394  marks  of  silver,  value 3, 710, 891 

Profit  on  current  workings $1, 621, 767 


^  Mexican  Standard,  November  \\y  1867. 
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The  alwvo  profit  was  appliwl  n»  followe* : 

Beiiiv<wteil  iti  ditMHivvr^'  wurkt^  in  different  mineH #181,013 

U&iii  vvsttid  in  enlarging  and  impitti-ing  workn  for  tlie  redaction 

of  ores 73,lffl 

Pumliiuie  of  forests  for  ftiel ^I.IKIO 

Cost  of  maintaining  a  force  of  IfiO  eavniry  and  50  infantry-, 

iiec^ssaiy  for  tlie  wsciLrity  nf  the  distriotodnring  the  civil  war .  tw,  WW 

Paid  an  does  to  pait  owucrflof  mineft 3.»(,0;u 

Paid  )w  dividends  to  sbftrelioldwa  of  the  comimny y23,525 

Total «1,  mi,  TbT 

Tnble  of  stores  cfmsKmetl  •fwin;/  (lie  gear  ISOO, 

Timlwr  from  forestB  belonging  to  the  (x>mp;iny $'«',  IHX) 

Wood  fuel :>(«»,  (Km 

Charcoal liU,  (hh* 

Salt 150.  (HH> 

Qnidtaflver 100.  (KH» 

Iron  and  8t«el 50,000 

3m.m 

Barley  and  straw '. l(Kl,  «)0 

Tall<»w  and  oil 4o,  («Hi 

Gunpowder l.i,  OlMl 

Sulphate  of  copper 14,  WW 

Saeksnnd  cordage IS, 0()0 

Lime  and  bricks 10,000 

Litharge i:f,  (K»0 

Leather  and  hides ir.,  000 

Sundry  Btore-s 4.5, 000 

■{),l 

Total tAfAt, 
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Proilacc  and  projit  of  the  sHrer  mitten  irorkeii  by  the  Heal  ilrl  Monte  t 
ptiny  in  the  dUtricU  of  Real  del  Monte  and  Ptichvca^  Mexico. 


:  del  MgnM  and  Pulinn  mtiiw-lT 
NOTIPiBN  MEXIUn  AND  SOMOKA. 

Viiltuible  oh»crv»tioiis  iip«n  tli<>  silver  niiiiL>s  of  iiurtlu'ni  Mfxit-o  fl 
Boiuira  will  he  found  in  an  article  by  the  lat<-  Mr.  IWmonil,  u  lo^tlogl 
and  mineralogist,  pablislied  iii  the  proceedings  of  the  Acadetuy  of  Xatnr 
3cieiiu«s,  of  CdtifiDniia,  vol.  iii,  pp.  245-258.  An  important  tabnli 
Htiiti-nivnt  of  dvtailH  conc^miiig  some  of  these  mincj*,  t^ivvtt  by  M 
Kemonil,  is  appended. 

"  The  name  of  the  '  Sierra  Madre'  is  usually  applied  to  the  nuia  tamt 
of  mountains  of  this  country,  or  the  western  bonier  of  the  jiLateMi  wU( 
stretches  north  through  the  Territories  of  the  United  States,  fonui 
what  may  be  called  the  great  orographical  feature  of  the  contiiiait  1 
northwestern  Mexico  this  crumpled  tmrder  of  the  great  plateau  ootopfk) 
an  extensive  mountainous  region,  hy  no  means  form^ing  a  continnoasrii 
gle  chain,  but  rather  several  central  ranges,  with  associated  girnqMl 
Itarallel  ridges,  all  ha^-ing  the  same  general  course,  which  is  iqqMri 
mately  north -northwest  and  sontb -southeast  As  the  breadth  at0f 
chain  widens  as  we  go  towanls  the  north,  so,  too,  that  of  the  T«Bi9 
increases  in  that  direction,  the  whole  system  of  mountains  and  •nUt^ 
spreading  out  in  something  like  a  fan-sh)ii>e. 

"Going  north,  the  chain  appears  to  sink  gradually,  although  dcteni 
iiatioDS  of  altitude  in  northern  Mexico  are  extremely  few  in  numlwr.  S 
is  certain  that  there  is,  in  about  latitude  32°,  a  depression  of  the  bhM 
tain  ranges  which  extends  entirely  across  the  continent,  and  which  wmI 


BSPOBT  ON  THS  PB£CI0C8  HEm.S: 

enable  tlie  travplk-r  tn  cross  from  the  Atlantic  to  the  Pacitie,  without 
iie<.«»«ari]y  8iirmountiii|f  auy  elevsHioii  grea.t«r  than  4,001)  tt-et. '  Tlie 
suutheast^m  range  is  the  highest,  tiatl  the  euluuiiatiug  point  Ik  tsald  to 
Im'  tlie  Cemt  ile  Ciiit«;o,  00  luagiLea  uorthenst  of  Jemis  Mitriik,  ou  the 
wit«^ni  Ixtrdera  of  ChihaaJiuu.  The  approxiuiHte  alfitude  of  tlie  Cuiubre 
tie  BBsaitencliic  is  7,429  ft»et,  and  th»t  of  QitadaUi|>e  y  Calvn  7,835  feet. 
To  the  north,  the  ranges  ea«t  of  Sahiiaripa  are  also  very  high ;  but  they 
davp  never  been  measni'ed.  No  peaks  or  ridges,  however,  in  lliis  [mrtion 
of  Mexico  attain  anytliiug  like  the  elevation  of  the  lii^.-'liii'  jiiu'tioii  of  the 
Sieim  Nevrtda,  few  if  any  points  exceeding  lO.iHHt  ft-ri  in  liltitudc. 

"The  rlirection  of  the  siorra  is  nearly  that  of  u  hue  connecting  Home 
of  tlic  Iiest  mining  districta  in  Me^ro,  which  are  situated  on  or  vei^  near 
tbr  Hommit  of  the  mountains.  Tlie.8e  districts  are  the  following,  enume- 
rating them  in  their  geographical  order  from  the  south  towaitls  the  nortli; 
ill  Duraiigo,  San  Ant^mio  de  las  VentaiiaH,  Guarisamey,  and  Sun  Dinia^, 
rfwarkahle  for  their  uiiriferons  silvei'  ores,  and  02  Mexican  leagues  norlh- 
Kwtof  Mazatlan;  in  Chihuahua,  Guadalui)e  y  Oalvo,  and  Sun  P«dro  de 
Uatt^ilas,  yieldijig  Hue  siteciuieus  of  initive  silver ;  also,  Jcrus  Maria,  in 
tliemme  statu,  and  the  Real  del  la  Gienegtiita,  Suuora,  with  silver  and 
sold  iDines. 

"Gehkbal  GKOLOnv, — The  geological  structure  of  the  occidental  slope 
of  lie  Sien-a  lladre,  as  well  as  that  of  other  parts  of  this  great  chain,  is 
(xctedingly  iotere.'^tiug,  and,  as  yet  but  very  little  known,  uotwitJistand- 
ing  tlie  vaJnahle  investigations  of  Humboldt  an<l  other  eminent  men ;  f(»r, 
np  to  the  present  time,  the  age  of  the  difterent  formations  has  never  been 
flj*d  with  any  degree  of  iMscuracy,  Irom  want  of  materials  and  of  sufficient 
olmen-ations.  In  18C.3, 1804,  and  1865,  however,  1  explore<l  quite  a  nuni- 
Iwr  of  localities  in  northwestern  Mexico,  and  was  thus  enabled  to  obtain 
»  pretty  good  genend  idea  of  the  geology  of  that  region  j  and,  in  Souort),  ' 
to  which  my  attention  was  esiiecially  devoted,  I  succeeded  in  ttnding 
IWIh  iu  sufiii-ieiit  quantity  to  allow  of  the  determination  of  the  age  of 
tlie  ptinci pal  formations  of  the  northeni  Sierra  Mudre. 

■^The  igneous  rocks,  which  occur  more  abundantly  on  the  Pacific  slojie, 
oitfls,  either  fine  or  very  coarse-gi-ained ;  porphyries,  mure  or  less 
MthJc ;  and  gret-nstones,  all  of  which  ai-e  cut  by  numerous  dikes  of 
#ly  varie<l  character.  The  granites,  however,  ai-e  very  poor  in 
HI  of  tlie  precious  metals,  while  the  |)orph,\'ries  arc  highl,^-  metjillifer- 
In  Binaloa  (Candelero)  aiul  Uuraugo  (San  Dimob)  we  see  that  the 
EWiiteN  nndexlie  the  meWlliferouR  iioriihyries,  and  tliat  the  greenstones, 
"i.S«rioni.  (near  Herouisillo  and  in  the  vicinity  of  Lalla4.'iendita,)  jwne- 
"iitc  through  them. 

"The  oldest  sedimentary  nicks  which  I  have  obsened  lielong  to  the 
Cwboniferoiw  series;  this  is  represented  in  the  eastern  part  of  Sonoi-a  by 
iKtvy  masses  of  limestone,  forming  very  high  and  rugged  ridgf^,  niii- 
Blog  ft  little  west  of  north.  The  upturned  strata  are  seen  in  many  places 
io  rest  on  granite.    Argentifeious  veins  occur  throughout  this  formadon. 
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"  The  next  group  of  sedimentary  rocks  in  order  is  the  Triassic ;  tfaii 
forms  isolated  mountain  groups  in  Sonora,  and  offers  an  interesting  fiek 
for  investigation.  Instead  of  limestones,  it  is  made  up  of  heavy  beds  o 
quartzites  and  conglomerates,  with  coal-bearing  clay  shales ;  all  of  the» 
are  disturbed  and  elevated,  and  rest  on  greenstones,  feldspathic  porphy 
ries,  or  granite.  Wlierever  metamori)hosed,  the  Triassic  rocks  are  aurif 
erous  and  contain  veins  of  silver  ores.  The  metamorphic  slates  ant 
limestones  of  the  Altar  and  Magdalena  districts,  which  include  the  rich 
est  gold  i>lacers  of  Sonora,  may  possibly  be  of  Triassic  age ;  but  the  fossili 
collected  are  too  imi)erfect  to  admit  of  this  being  determined.  Tliere  an 
some  reasons  for  believing  those  rocks  to  be  rather  of  Jurassic  than  c^ 
Triassic  age,  as  they  differ  in  lithological  characters  from  both  the  Tri 
assic  and  Carboniferous  of  northern  Mexico,  resembling  rather  the  Juras 
sic  gold-bearing  slates  of  the  Sierra  Nevada,  in  California ;  besides,  thej 
lie  outside  and  to  the  west  of  the  Sierra  Madre.  It  may  also  be  noticed 
that  the  gold  w^hich  they  ftimish  does  not  resemble  that  obtained  froBi 
the  Tiiassic  strata.  The  Cretaceous  i)erio<l  is  also  represented  at  the 
foot  of  the  Sierra  Madre,  at  Arivechi,  in  Sonora. 

"  Mines. — ^The  richest  and  widest  veins  are  those  northeast  of  Mazat- 
Ian,  near  San  Dimas,  Guarisamey,  &c.,  in  Durango.    These  veins  cut  aU 
the  rocks  older  than  the  Cretaceous,  whether  igneous  or  Hedimeutanr. 
Tlie  mines  of  Sinaloa  are  richer  than  those  of  Sonora.    In  the  formei 
state  tlie  ore-bearing  portion  of  the  veins  is  from  a  few  feet  to  si^veral 
yards  in  widtli ;  in  tlie  latter,  generally  from  one  to  two  iWi.     In  Duninjjo 
and  Siiialoii,  ^old,  native*  silver,  and  sulpliuret  of  silver  occur,  assix-iatnl 
with  galena,  yellow  blende,  and  iron  ])yrites.     In  Sonora  the  princi|ml 
oivs  are  argiMititerous  gray  copper,  with  galena,  black  blende,  co|»]H'r 
pyrites,  arsenical  i)yrites,  carbonate  of  lead,  rnby  silv<*r,  arsenical  silver, 
and  gold.     Kacli  mining  district  is  characterized  by  a  ])eculiar  system  el 
veins;  in  allasnianyastwentydiiVerent  systems  ha  v<*  been  obs4»rved.     Tlie 
most  abundant  vein  stones  are  quartz,  either  clialcedonic,  crystalline  ot 
massive ;  brown  spar;  lu'avy  spar;  oxide  of  iron.     The  veins  (H'cuiTini:  in 
the  metamorphic  Triassic  rocks  are  usually  parallel  with  the  stratitication. 
so  that  tln»v  li<'  ncarlv  horizontal  where  the  ibrmation  has  been  but  little 
<listurbed.     As  to  the  viehl  of  the  silver  ores,  it  varies  extremelv,  aial  it 
would  1m»  necessary  to  enter  into  a  full  descri])tion  oi'  all  the  dittcnnit 
<listricts  to  give  an  id(»a  of  it.     It  may  be  noticed,  however,  that  tin*  ars«*- 
nical  pyrites,  which  is  auriferous  in  the  Sierra  Neva^hi,  lH»conies  ;ir;;ciitif- 
erous  in  tin*  Sierra  Madr«».     The  V(Mns  vary  in  tln^ir  direction  from  a  littlf 
east  to  a  little  w(»st  of  noi*th  ;  the  richest  ores  n(»ar  San  Dimas  nm  north 
east  and  southwest.     There  are  but  few  rich  mines  in  Sonora,  a  state  of 
whicli  tin*  mineral  wealth  has  been  much  exaggerated.     Then*  aiv,  lio« 
ever,  sonn*  deposits  of  vari«'gated  copjH'r,  and  veins  of  magnetic  :umI 
specular  iron. 

*'Tli«'  annexed  tabular  stat(»nient  will  giv«'  the  ]u*incipal  facts  ohtaimtl 
with  regard  to  the  mines  examined  in  northern  Mexico: 
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•  CHILL 

The  silver  rejiions  of  Cliili  were  repreaentod  by  a  large  and  briUianl 
collwtion  of  the  ores  forwarded  by  tLe  govemmeot  commission  at  Sail' 
tjni;u,  and  accomi>auied  by  a  n^t^alogne  aiid  exiilauatory  notes  niwn  the 
minerul  wealth  of  Cliili,  by  M.  Domeyko,  inspector  gen^^.of  the  minw 
of  Chili,  and  fli-st  pn>fes8or  in  the  School  of  Mines  at  SiiutiajL^i.  The« 
notes  were  publisht^  in  French,  iii  eonnectioii  with  the  statistical  uoticM 
by  the  commisxion. '  The  following  diil^  are  ti-aiialate«l  and  condeawd 
from  those  of  M.  Domeyko. 

The  iirindjwl  branches  of  mining  industry  in  Chili  arc:  1.  The  pio- 
duetioii  of  copiK^r ;  2.  The  prodnction  of  silver ;  3.  The  j»n>duetion  ti 
gold,  cobalt,  and  uiekel ;  4.  The  production  of  coal. 

The  most  important  and  pn>atjibln  of  all  is  the  production  of  coj^ck 
[  This  is  exiwrted  chiefly  in  the  ore,  or  rednce<l  to  a  matt  or  regnlus,  tandi 
'   of  which  contains  silver. 

The  value  of  the  annual  silver  production  of  Chili  is  about  t2,OO0.U0(t 
The  most  important  and  productive  mine«  are  in  the  department  of 
CopiaiM.  lu  this  department  the  silver-licaritig  formation,  with  ttl 
exception  of  some  veuis  of  argentiferous  oopper  ore  in  the  central  AndM, 
is  an  argillaceous  limestone  of  the  Jiirassiv  ei>odi,  and  the  reins  a 
dejMsits  are  usually  found  near  the  Junction  or  contact  of  this  formaliai 
with  the  eruptive  ixicks.  The  priucipal  mines,  and  wluch  have  tumished  ^ 
nearly  all  the  silver  for  exjwrtation  and  for  coinage  at  the  Santiago jnuit, 
are  those  of  Chanarcillo  and  Tres  Puntas. 

Chaaarcillo, — The  discovery  and  opeuingoftheseminesdatcji  from  1831, 
and  a  description  of  them  was  given  for  the  first  time  by  M.  DomcykOi  n 
in  1846.     Sinc«  that  time  the  field  of  mining  has  been  considemhlj    li. 
enlarged.     3omeoftheprincipal  mines  are  the  Valenciana,Color:ido,'iili4 
St.  FraiieiM»  el  Delivio.    There  are  in  all  some  8.'>  or  8G  mines  belungin^ 
to  diflferent  proprietors,  but  very  few  of  them  are  worked  with  .profit   ^ 
A  raUway  now  connects  these  niiiica  with  the  iwrtof  Caldera,  and  thn^ 
by  affording  cheap  and  rapid  transportation,  the  proprietors  are  enaUcd 
to  work  ores  which  do  not  contain  more  than  1.001  to  0.OU15  of  silver. 

These  mines  are  remarkable  for  their  production  of  the  ore  knuvn  M   II' 
horn  silver  (chloro-bromide)  in  great  quantities  and  in  large  massea,    Tht 
principal  varieties  of  ores  now  found  are  native  silver,  horn  silver,  and    ' 
ruby  silver.     Somefraginentsofpolybasite  and  of  galena  are  found  fron     ' 
finie  to  time,  but  in  general  these  and  pj'rites,  blende,  and  sulphoret  of 
copper  are  very  rare. 

A  very  good  description  of  these  mines  is  also  given  by  Dorsey. '   fii 

'NolicB  Statistisque  sat  le  Cliili  el  Catalogue  des  Minemnx  Envoyt*.  A  rExjiositian  Cm- 
Teraolle  de  1867 ;  6vo,  -.  Paris,  I8b7.    Circulated  at  the  Eipcwition. 

'Amialea  dt»  mines.  1846. 

>  Mining  Hagaiine  and  Joarnul  of  Oealogf,  &.C.,  I,  102.     See  also  "  Silver  Ores  and 
yvt  VinM,"  p.  5fi. 
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1859,  78  mines  were  worked,  1,200  men  were  employed,  and  the  produc- 
tion was  8,000  pounds  of  pure  silver  monthly.  From  the  date  of  their 
discovery  in  1832  to  1859,  the  total  production  was  valued  at  $60,000,000, 
nineteen-twentieths  of  which  came  from  25  mines. 

The  collection  at  the  Exposition  contained  a  variety  of  specimens  from 
the  Chanarcillo  mines,  Valenciana,  Dolores,  and  Loreto.  These  were 
chiefly  native  silver  and  the  chloro-bromide,  with  some  specimens  asso- 
ciated with  native  arsenic.  Nos.  186  to  207  were  interesting  specimens 
of  red  silver  ores,  of  different  varieties  and  forms.  No.  209  was  a  mass 
of  pure  chloro-bromide  from  a  vein  nearly  an  inch  wide,  without  any 
gangue  in  the  mine  Descubridora.  The  whole  series  was  accompanied  by 
a  suite  of  the  rocks  which  are  traversed  by  the  silver-bearing  veins. 
One  specimen  contained  an  ammonite  taken  from  the  Loreto  mine. 

Tres  Puntas  mines. — ^These  mines  were  discovered  later  than  those  of 
Chanarcillo,  and  have  been  about  20  years  under  exploitation.  They  are 
situated  northeast  of  Copiapo,  ftirther  from  the  coast  than  those  of  Cha- 
narcillo, but  in  the  midst  of  a  formation  which  api)ears  to  be  of  the  same 
age  and  has  a  similar  mineral  composition.  The  district  has  also  a  much 
greater  extent,  and  in  the  centre  of  it  there  is  a  mass  of  eruptive  diorite 
which  is  not  seen  at  Chanarcillo. 

The  chief  difference  between  the  mines  of  the  two  districts  is  that  at 
Chanarcillo ;  the  mines  have  produced  and  are  still  yielding  lai'ge  masses 
of  chloro-bromide  of  silver  and  iodide  of  silver,  which,  in  depth,  pass 
into  red  silver  and  arsenical  ores,  while  at  Tres  Puntas  the  mines  have 
not  yielded  chloridized  ores,  except  at  the  outcrops  of  the  veins,  but 
instead,  they  have  given  immense  quantities  of  amorphous  antimonial, 
Md  arsenical  red  silver  ores,  mixed  with  sulphuret  of  silver,  with  poly- 
tafiite,  arsenical  cobalt,  and,  above  all,  native  silver  disseminated  in  the 
niidgt  of  the  gangnes. 

The  richest  and  most  important  of  the  Tres  Puntas  mines  is  called  the 
Buena  Esperanza,  and  it  was  represented  by  ten  cases  of  specimens 
selected  and  arranged  by  Mr.  Plisson,  the  engineer  and  director  of  the 
works.  This  collection  contained,  besides  the  product  of  the  Buena 
^^ranza,  some  choice  mineralogical  rarities  from  other  localities,  such 
8«  large  crystals,  and  groups  of  crystals,  of  light  ruby  silver  from  Cha- 
^^^icillo,  masses  of  native  arsenic,  native  amalgam,  miargyrite  from  the 
^e  Alfinhallada  5  and  a  new  species,  a  double  iodide  of  silver  and  of 
D^ercoiy,  called  tocomalite. 

The  mines  of  the  district  of  Aconcagua  were  also  represented  in  the  col- 
fection,  as  well  as  several  other  districts  and  mines  of  minor  importance. 
There  was  also  an  interesting  metallurgical  collection,  showing  silver 
^  and  their  products  in  the  various  stages  of  mechanical  preparation 
^d  of  treatment  for  the  extraction  of  the  silver  and  other  metals.  One 
^es  iltostrated  the  i)roce8S  of  amalgamation  followed  in  the  establish- 
ment of  Messrs.  Ossa  &  Escobar,  directed  by  Kjonnke.  This  process  is 
^d  to  have  received  the  special  protection  of  the  Chilian  government 
^J  a  patent,  and  to  remain  a  secret. 
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Another  iwrifit  roiitaitie<l  H{M>4-i  mPiiD  of  tlic  products  of  the  smeltbi; 
MtabliHbtneiit  of  Kantoro,  a  tfew  Icafpies  didtuut  from  (."■opiaixi.  At  ili« 
plat»  silver  ores,  and  copper  ores  containiut;  Bilver.  are  concf  titrated  into 
matts,  which  arc  then  vx)Ktrtcd.  cUiefly  tn  Kngland,  fur  ftutlier  tTealmenl 
Mid  th<*  i4ei>aration  of  tht;  metalt*.  Following  in  a  lint  nf  the  N[>H-iiiipiw 
L  of  till'  j*Hries,  with  thcu-  jicrcentages  of  copper  and  of  silver: 

Fercentase  ealue  of  the  matU  i»  copper  ami  nicer. 


It  is  cuntoinary  txi  add  to  theae  orf«  tlie  poor  residnes  firom  tli^  a 
gainutioQ  works.  The  mixturv  (livea  tuatt«,  which  contain  56  i>ct  O 
of  (w>p|»er,  and  0.11241  of  silver.  The  scorias  n»iuilly  retain  0.002  of  m 
per,  and  U.00(i5  of  silver. 

TOTAL   SIL^'ER    PBOOrCTION    OF  THILI. 

HnmlHildt  estimated  that  the  animal  jncld  of  silver  in  Chili  at  dM 
beginning  of  this  ceiitur;t'  was  only  18^300  imiinds  troy.  The  total  yieU 
up  to  ISIll  was  estimated  by  Chevalier  at  804,0(X)  pounds  tn>y ;  and  from 
18m  to  1845  at  1,803,U36  iMiimds.  The  product  ia  Copiapo  ^am  1830  to 
1853  nutounted  to  3,3<i2,184  nmrks,  or  about  430, 000,000. >  The  followioK 
tabular  statemontM'ttf  the  Dietalsandores  exported  fi'om  Chili,  and  nf  the 
money  eoiued  from  1811  to  1858,  with  the  exception  of  the  years  185* 
and  1853,  for  which  there  are  no  n>tnms,  show  a  total  production  of  silrW 
for  16  ye^^s  of  |4tf,S2f>,!lS8,  or  an  »verage  of  nearly  $3,000,1)00  jier  aiiDtim. 

The  »tatiBtics  presented  at  the  Ekpositlou  show  that  the  espcMtaiif 
silver  for  five  ywin*  (probably  from  1800  to  1805)  were  105,432  kilogruUi 
Bbotit  5,321,396  ounces  troy,  or  a  mean  of  .13,080  kilograms  a  yeit, 
(1,004,266  onnoes.)  This  does  not  show  the  total  prodi 
try,  for  there  should  be  a<lded  to  these  figures  the  valne 
tained  in  the  niatta  and  in  the  rough  ores  exi>orted,  valued, 
$020,62U ;  also  the  silver  coinage  at  the  Santiago  mini 
amounted  to  $450,044,  and  in  1800  to  $073,428,^  making  the  total  value  d 
the  production  for  I860  about  $3,000,000. 


Kilograms  a  yuUi 
luetion  of  the  coiffl-  i 
ae  of  the  silver  co^  I 

valued,  in  ISB,  il  I 
iut,  wliich,  in  iStSf 


Bonrces  in  1660,  through  LlBUIimnDt  J.  H.  Gillts,  for  ibet 
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PERU. 

The  most  celebrated  mines  in  Pern  are  those  of  Gerro  de  Pasco,  at  au 
elevation  of  13,673  feet  above  the  sea.  There  are  two  very  remarkable 
veins  which  intersect  directly  under  the  market  place  of  the  city.  The 
first  vein,  Yeta  Golquirirca,  trends  north  and  south,  has  been  traced  9,600 
feet,  and  is  412  feet  wide  in  some  places.  The  second  vein,  Veta  Pariarirca, 
has  a  southeasterly  and  northwesterly  course,  has  been  traced  for  6,400 
feet,  and  is  380  feet  wide  in  some  places.  The  production  of  silver  from 
these  veins  has  been  enormous,  but  has  fluctuated  greatly.  In  1784, 
68,208  marks  of  silver  were  produced,  and  in  1785, 73,455  marks.  From 
1784  to  1820, 1826  and  1827,  the  amount  of  silver  produced  was  8,051,409 
•  marks,  or  nearly  59,000,000  ounces.  During  17  years  the  production  was 
under  200,000  marks,  and  above  300,000  only  during  three  years.^ 

Besides  the  Cerro  de  Pasco  mines,  which  are  not  inferior  to  those  of 
Potosi,  there  are  other  rich  mining  districts  in  Peru.  Von  Tschudi 
enumerates  the  provinces  of  Pataz,  Huamanchuco,  Caxamarca  and  Hual- 
gayoc  The  celebrated  silver  veins  of  San  Fernando,  which  were  dis- 
covered in  1771,  are  situated  in  Hualgayoc.  Kich  mines  were  formerly 
worked  at  Huantaxaya,  near  Iquique,  but  they  were  soon  exhausted. 
The  silver  mines  of  Castro  Virreyna,  in  the  Cordillera  south  of  Huan- 
cavelica,  have  been  explored  to  a  considerable  extent.  Of  30  mines  only 
seven  were  worked  in  1851.    One  steam  engine  was  employed. 

The  following  description  of  the  Cerro  Pasco  mines  is  condensed  from 
the  report  of  Lieutenant  Herndon.*  After  the  discovery  bv  the  Indians 
in  1630,  these  mines  were  worked  without  drainage,  and  with  but  little 
success  until  1780,  when  the  aocabon  or  drain,  or  adit  of  Sau  Judas 
was  commenced.  This  adit  is  5J  feet  wide  and  6  feet  10  inches  high,  and 
delivers  the  water  from  the  mines  into  the  lake  of  San  Judas.  It  is  about 
3,500  feet  long;  was  finished  in  1800,  and  cost  $100,000. 

In  1806  another  adit  was  commenced  88  feet  lower  than  the  San  Judas, 
and  it  was  not  completed  at  the  time  of  Herndon's  visit.  It  is  6  feet  10 
inches  wide,  and  8  feet  3  inches  high.  A  part  is  in  solid  masonry,  well 
arched,  and  a  large  quantity  of  water  flows  through  it.  This  socabon  is 
tnowu  as  the  QuiulacocJia.  In  1816  a  contract  was  made  by  the  gremio 
^^^  the  drainage  of  the  mines  by  steam  machinery.  Three  steam  engines 
*^d  pomps  were  erected  and  worked  successfully  unto  the  war  of  inde- 
pendence stopped  operations. 

In  1825  the  drainage  of  these  mines  was  undertaken  by  an  English 
^nipany  called  the  "Pasco  Peruvian."  The  compensation  to  this  com- 
ity was  to  be  in  ores  from  the  mine.  After  driving  110  feet  in  the  adit, 
*t  a  cost  of  $40,000,  (between  September  1825  and  January  1827,)  this 
^mpany  failed,  and  the  government  of  Peru  undertook  the  work  by 
Paying  $2,000  a  month  towards  the  expenses.    The  mines  also  contrib. 

^  Condensed  from  Travels  of  Von  Tschudi. 

'Herndon  and  Gibbons's  Exploration  of  the  Valley  of  the  Amazon,  Part  I,  p.  108. 
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uted  12^  cents  ux>on  each  mark  of  silver.  The  work  was  placed  under  tlie 
charge  of  Rivero,  and  he  extended  the  adit  122  feet.  The  miners  fiir- 
nished  the  powder  and  candles,  and  the  superintendent  supplied  the  tools. 
It  was  stated  officially  that  it  cost  $86  dollars  to  excavate  one  vara.  It 
was  at  that  time  8,250  feet  long,  about  350  feet  below  the  surface,  and 
cost  about  $1,000,000.  Steam  pumping  engines  were  again  resorted 
to,  and  in  1851  two  were  in  operation,  a  third  was  erecting,  and  a  fourth 
had  just  arrived  from  England.  The  contract  required  the  erection  of 
four  sets  of  engines,  each  to  consist  of  two  engines  of  15  horse-power 
each,  and  to  drive  three  pumps  in  such  a  manner  that  if  any  accident 
should  happen  to  one  engine  the  other  would  drive  two  of  the  pnmp& 
These  pumps  were  worked  by  chains  and  long  copper  rods.  All  the 
metal  work  was  of  copper.  The  acid  water  of  the  mine  attacked  and 
rusted  iron  very  rapidly.  It  is  said  by  Phillips  that  steam-power  was 
first  introduced  into  these  mines  in  1814  by  Richard  Trevithick,  but  the 
acid  waters  quickly  destroyed  the  pumps,  and  in  1832  only  one  remained 
at  work. 

The  ores  are  soft  and  were  obtained  in  large  quantities  near  the  sur- 
face; the  hill  of  Santa  Catalina  was  completely  honey -combed  by  the  pits 
and  galleries.  These  ores  are  known  among  the  mines  as  cascafoB;  they 
do  not  re(iuire  roasting,  and  they  are  worked  in  patio,  or  the  "  cinw," 
requiring  from  40  to  50  days.  The  general  >ield  of  these  ores  is  six 
marks  ^  toWwcajon  and  their  cost  at  the  surface  is  from  $0  to  $1<>,  accord- 
iufj  to  their  harthiess  and  distance  from  the  mouth  of  the  mine.  Fol- 
lowing are  statements  of  the  exi)enses  of  raising  and  working. 

Patio  of  (5  cjijones  at,  $!(»  per  eaxon $1HJ  <H> 

Transportation  of  ir>()  mule  loads  to  the  haeienda,  at  25  e^Mits. . .     M  5(> 

Grinding,  at  810  per  ea  on OtMHi 

Magistral,  calcined  iron  pyrites,  1  arroba 1  (W 

Salt,  40  arrobas,  at  50  cents 20  <m 

Trampling  by  horses,  at  $5 l!,")  (M» 

Working  and  washing  amalgam 11  ."M» 

Quicksilver  h)st,  .T)  pounds,  at  $1 .V*  (HI 

Retorting  the  amalgam r»  (M 

Yield,  'M)  marks  of  silver,  at  $8  50 *  IMnl  U» 

Prolit 814  W 

This  is  a  verv  small  return,  but  it  is  observed  that  the  4>re  ran»lv  <*«>st> 
$10,  and  often  gives  seven  or  eight  marks  to  the  cajim  instead  of  six. 
as  calculated  above. 

The  phia^  or  retorted  amalgam,  is  put  into  bars  of  lli.**  ]Nmnds  earbat 
the  goverunieut  smelting  house  at  the  mines.  All  the  pnMlmv  of  thf 
mines  uiust  he  iu(*lted  theit*  and  stampinl.     The  bars  are  niarknl  with 

'  The  mark  ^:=U.5U70iK)  pound  of  7,(K)0  g^raius,  Hud  is  worth  about  $6.00. 
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the  number  of  the  bar  for  the  year,  the  number  of  marks  it  contains,  the 
initials  of  the  owner,  and  the  figures  11.22,  indicating  the  ley  or  quality. 
Bemittances  are  made  every  week,  and  the  expenses  ui>on  the  silver  l^efore 
it  is  placed  on  board  ship  for  exportation  are  thus  enumerated: 

C3o8t  of  a  mark  of  pina  in  the  mountains $8  50 

Impost  for  steam  pumping  engines 25 

Public  works 6J 

Government  or  export  duty 50 

Mineral  tribunal  duty 12^ 

Loss  in  running  into  bars 12J 

Carriage  to  Lima,  and  other  petty  expenses 6J 

Proflt  to  purchaser  at  the  mines 37J 

$10  12^ 

Twelve  pennyweights  is  the  standard  of  pure  silver  in  the  mint  at 
lima.  The  bars  are  assayed,  and  if  up  to  the  standard  are  worth  $8.6746 
the  mark;  for  every  grain  below  11.22  a  deduction  of  .0303  of  a  dollar  is 
made. 

Tie  remittances  in  silver  bars,  in  April,  1851,  varied  from  4,500  to  7,500 
marks  weekly.  The  annual  yield  was  about  $2,000,000  in  value.  Lieu- 
temint  Hemdon  cites  a  calculation  of  M.  Castelnau,  by  which  it  api>ears 
that  the  total  yield  of  the  mines  since  their  discovery  in  1630,  to  the 
year  1849,  was  about  $475,000,000. 

The  total  production  of  the  Peruvian  mines  for  45  years,  from  1804 
to  1848,  is  estimated  by  Mr.  Danson*  as  $216,485,527  in  value.  He  adds 
25  per  cent,  to  the  official  returns  to  cover  the  production  of  various  dis- 
tricts not  enumerated.    His  estimates  are  as  follow: 

Apparently  passed  under  official  inspexjtion $146, 853,  494 

Probably  smuggled  from  the  district  of  Pasex) 19, 053,  005 

Production  of  other  districts  whence  no  returns  have  been 

obtained 32, 918, 660 

Probably  raised  in  districts  whence  noaccurdte  data  can 

be  obtained,  add  J  of  $146,853,494 36,  715, 498 

Total,  silver $216,  4^5,  527 

•For  gold  he  estimates  that  the  official  records  show  only  f  of  what  is 

niised.    The  returns  being  $11,837,587  for  45  years,  lie  adds  $19,729,311, 

leaking  an  estimated  total  product  of  $31,566,898  in  value.    It  is  believed 

that  these  estimates  are  too  high,  too  great  an  allowance  being  made  for 

the  amounts  unofficially  exi)orted,  and  for  obscure  districts. 

The  present  total  annual  production  of  the  Peruvian  mines  is  esti- 
Uiated  by  Phillips  at  299,000  pounds  troy,  the  value  of  which  would 
be  about  $3,000,000. 

1  Jonnial  of  the  Statistical  Society  of  London,  xiv,  32, 
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BOLIVIA. 


The  mines  of  Potosi  were  dis4M>vei-e(l  in  1545,  and  have  fiu-nisbt-d  an 
I  auiuiiiit  of  Bilver  whieli  Humboldt  estimated  at  ,£23y,000,000,  or  alwiu 
I  #l,150,(M)0.OO0. 

Tli«  average  anniuil  yield  from  the  discovery  to  1556  was  alwnt 
I  tlljOOO.OOO.  At  the  end  of  the  17tJi century  theiirodtietioiiliaddeeliued 
•  to  between  three  and  foiir  millions  per  auniim.  Chevalier,  in  1845,  e*ti- 
'  mat«d  the  auiioal  production  at  fixim  48,000  to  60,000  ponnds  troy.  In 
'  1860  the  Annual  yield  was  e«timate»I  at  about  4800,000.  Chevalier  esli- 
,  matea  the  total  production  of  the  Peruvian  and  Boliviaji  mines  up  to 
I  1843  at  lli,!»L'5.000,000  francs,  or  155,83fl,180  pounds  troy. 

The  total  jiroduetion  of  silver  in  Boliria,  fr«m  1827-48,  isestimaledb;    , 

\  Dan««n  iit  $.".7.05:i,0;J4,andof  gold  for  40  years  &«m  1809-48. «lti.l  15 ,5i2. 

'he  Bolivian  mint  coined  in  1849  (11,621,536  in  silver,  and  «11,984  in 

I  B**ld.    Much  silver  is  smuggled  oat  of  the  country  to  avoid  the  pajTueut 

of  government  dues.    The  ofllcial  reconl  of  production  of  gold  and  silver 

from  1800  to  184G,  inelnsive,  is  as  follows:' 


1831 WjTSitflaO 

183fi 9,848.3*2 

1841 3,678,420 

1846 9,  789,  fiW 


1800  to  1806 «21,  180, 400 

1811 10,288,590 

1816 10,  789, 816 

1821 9,  749, 350 

1826 9,  (Wfl,  787 

In  the  Cerro  de  Potoai  and  vicinity,  in  1851,  26  mines  were  being 
worked,  and  18  wore  neglected.  According  to  the  government  I'econis 
there  were  in  the  mining  districts  of  Porco,  Chayanta,  Chichas  and  La 
Paz  3,089  abandoned  silver  mines,  and  only  83  w<irked.' 

'  Bi^rt  M  United  HUlee  guTennnanl  b/  LientMUbt  LkrdaetQibbcHi,  1^3. 
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SILVER  REGIONS  OF  EUROPE  AND  ASIA. 
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FRANCH  X^^* 


The  silver  prodaced  in  France  is  almost  all  derived  from  silver-lead 
ores  obtained  in  great  part  from  Sardinia,  Algeria,  Oermany,  and  Spain, 
lie  production  is  divided  between  the  following  departments :  Bouches- 
da-Bhone,  Finistfere,  Isfere,  Lozfere,  Pas-de-Calais,  Puy-de-Dome,  and 
8eme-Inf§rieure. 

The  ores  and  products  of  the  following  companies  and  establishments 
were  exhibited : 

Upper  Alps  Silver  Mining  Company — Suquet  Jim.  &  Company. — Argen- 
tiferous lead  ores  in  various  stages  of  preparation. 

Pontgibaud  Lead  and  Silver  Mining  and  Smelting  Company — Puy-de- 
Dome,  24:  Rue  Richer,  Paris. — ^This  comi>any  made  an  extensive  and 
brilliant  display  of  the  lead  ores  and  products  of  their  works,  arranged 
tastefully  in  a  large  glass  case.  The  ore  was  shown  in  large  masses,  and 
in  the  various  stages  of  mechanical  preparation.  The  products  were  lead 
^  ingots,  large  bars,  rods,  and  sheets.  The  silver  extracted  from  the 
lead  was  shown  in  a  very  large  mass,  nearly  a  yard  in  diameter,  just  as 
it  came  from  the  cupel,  and  it  was  valued  at  135,000  francs,  ($27,000.) 
The  ores  are  from  different  localities,  and  have  in  general  the  following 
values  in  lead  and  silver : 

Lead.  SiWer 

^2ual,  in  1,000  parts 620  2. 450 

I<* Grange,  in  1,000  parts 287.50  1.087 

Sfousse,  in  1,000  parts 730  3. 600 

The  rich  lead  in  bars  contains  .017  of  silver,  and  the  working  lead  3.850. 

UineJi  of  MeyrneiSj  Loire — Eugene  Joly,  director. — ^Argentiferous  lead 
^d  copper  ores. 

Villefort  and  Vinlas  Lead  and  Silver  Mines  Company — ^Lozere.^Paris, 
■3  Eue  Bonaparte.  Lead  and  silver  ores,  showing  the  mechanical  pre- 
paration and  the  extraction  of  silver,  together  with  a  plan  of  the  mines. 

Lead  and  silver  mines  of  Argentidre — Bessee  sur  Durance,  High  Ali>s. — 
^rauular  galena  in  calcareous  gangue.    A  large  mass  contains :  lead,  43 


jier  ceut. ;  silver,  144  gnims  per  100  kilograms  of  ore.  or  435  Kran»>  [kt 
100  kilu^ratus  ut'  lead.  The  fijUoning  is  tliu  general  averap]  of  the  ntv» 
in  silver  and  lead : 

Ore  of  tirst  quality :  Lead,  45  pw  eeiit^ ;  silver,  200  f^ams  to  100  kilo- 
grams of  ore,  444  grams  to  100  kilograniH  of  lead. 

Ore  of  senond  quality:  Lead,  40  \n^  e«ut.;  silver,  174  grams  to  KKt  ij 
kilograms  of  ore,  434  gmmn  to  100  kilograms  of  metal.  I| 

Oi«  of  third  yimlity:  Lead,  ;W  per  t^eiit-i  silver,  1(W  gram«  to  lUH  kiiu-  ( 
gnuas  of  ore,  i'M  grams  to  100  kilogrunis  of  lead.  ' 

UrruTS  and  Li^neroHen  argent  if erouji  lead  minea. — 1.  Javal,  exhitritnr. 
Argentiferous  lead  ores,  with  sidphnret,  phosphate,  and 
leaiL 

Lewly  Copper,  and  Sileer  Minimj  Cnmpain/  itf  thr  Arililltit)i — 1 
Ores  and  tlieir  {tnxluct^. 

I^te-Fifg  lilper  mines. — Rhone. 

Rifffiiulraur,  Ptrcbraux. — A.  .\.  (■leriuont. 

Terrtuid.  i*M^-*fe-Z)o(we.— Argpiitifenms  Icitd  ores. 

Gennamari  and  hifiurfoMU — Sanlima,  Frencli  Company. — Tlif  dii 
made  by  thit  eetahltshment  inchides  specimens  of  massive  ^^aleua  wiibs 
fihroiis  striiitim'  iiiid  brilliant  triieture.     Some  HiH-Hmeiis 
and  granidar.     The  ores  jield  as  faIIo>v8: 

1.  Gennamari: 

Load 70  to  SI  kilogniins  in  100  kl 

Silver - tk)  to  CO  grams  in  lOO  kilo 

2.  Inffurtonu: 

Lead 70  to  78  kilogrjim*>  iu  100  kil 

Silver i'L 24  to  34  grams  in  100  kilosranw. 

It  vaa  not  iiosaible  to  obtain  recent  statistics  of  the  aaaiuil  imMlocHiM 
of  silver  by  these  different  establuihments.  Ae^'onling  to  Dalloz  ibn** 
were,  in  18.~)2,  six  argentiferous  lead  miuee  in  the  Puy-de  Ihirat-,  and  four 
in  liorJ^rt:  hi  1K58,eleven  were  ttndur exploitation, and  amungllietnll 
of  Pdidlaonen  and  Huelgoat.in  FinistJuv;  of  Pont]M-an,  in  Ille-etVili 
luid  yialiis  in  U>rin,  and  Pontgibaud  in  Pu>-de-l>on)K  Tlif  iMvs  &»•• 
the  laat  uientionMl  IcMality,  in  liil7. yielded 344  k;ihi>;i-amsof  Hilv<<r, mwtli 
(173,674  fiiines.  In  l.Wl  the  itrwlHi'tion  oi'  silver  ainoiuitetl  t«i  l/d2jff4 
fhuiOs.  itboiit  t300.(HIU.  Aeeording  to  M.  Oiv^ehgcr,  (pioled  by  Italln. 
from  5,000  to  8.000  toiifl  of  argentiferous  lead  oreM  an-  Him>)tc«l  W 
demiveriaed  in  Fraiire  annnally.  The  following  tjible  shoirn  ilu*  wrift' 
and  valneof  the  sitvi>r  e\trai-tion  in  ProucetVtmi  IH.')3  toltOll,  liH-tiHin-^ 

■  ComplM  from  SMliaticgiie  Ae  I'ludustrie  Uiucrale— S^niuO  dot  Trmraiu  SuiMfM* 
I'AdniioiilntioQ  iIm  Midm.     1960. 
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Production  of  silver  in  France. 


Year. 

Weight, 
kllogramM. 

Value  in 
firaneff. 

18S3 

8.920 
16,258 

9,061 
26,477 
45,224 
47,506 
48,591 

1,935,879 

3, 544, 817 

1.981,522 

7, 012, 876 

10, 196. 820 

11, 716, 036 

10, 959, 013 

1854 

U95 

1896 

1857 

1838 

18» 

Total 

202,039 

47,346,963 

SPAIN. 

In  the  large  and  interesting  exhibition  of  the  various  mineral  produc- 
tions of  Spain,  several  of  the  most  important  silver  mines  and  districts 
were  represented. 

The  silver  mines  of  this  country  were  worked  in  the  most  remote 
periods,  and  by  the  Phoenicians,  Romans,  and  Moors  in  turn.  The  mine« 
of  Ooadalcanal  and  Cazalla  are  in  mica  slate,  but  are  not  now  produc- 
tive. The  most  important  mines  are  those  of  Hiendelaencina,  about  70 
nules  north  of  Madrid,  in  the  province  of  Guadalsyara.  They  were  dis- 
covered in  1843.  The  vein  traverses  gneiss  and  coarse  talcose  slate,  in 
an  east  and  west  direction,  and  with  a  southerly  dip.  The  veinstone  is 
sulphate  of  baryta  with  a  little  quartz,  and  some  spathic  iron.  The  most 
abundant  ore  is  silver  glance,  and  the  average  yield  is  about  90  ounces 
per  ton.  The  mines  have  been  worked  to  a  depth  of  about  1,200  feet,  and 
since  1858  the  yield  has  declined.  The  production  of  these  mines  since 
1W6,  up  to  July,  18GG,  a  period  of  19^  years,  was  7,578,530  English 
winces  of  fine  silver,  an  average  of  about  $450,000  a  year.^ 

According  to  M.  Petitgand^  the  value  of  the  silver  production  in  Sx)ain 
from  1841  to  1848,  eight  years,  was  50,329,895  francs.  In  1854  it  was 
lj013,948  ounces,  and  in  1855  it  was  valued. at  11,200,000  francs.^  In 
1^  the  production  amounted  to  101,084  marks.*  The  ofdcial  catalogue, 
issued  by  the  royal  ccmimission  of  Spain  at  the  Exposition,  was  accom- 
panied by  some  statistics  of  the  metal  production  of  the  country,  from 
'J'hich  the  following  figures  are  taken.  In  the  year  1803  the  production 
<>nead  ores,  argentiferous  lea<l  ores,  and  of  silver,  was  as  follows: 

Metric  quintalg.  iScai.' 

^  ores 2.095.989  \       ^.^^  .... 

Argentiferous  lead  ores 403.395  )       ^•*Aa.,5oi,4 

Silver  ores 30.010  612.320,0 

^  Philllpd*8  Mining  and  Metallurgy  of  Gold  and  Silver,  pp.  263,264. 
'  Eiploitatiou  et  du  traitement  des  niiuerait}  de  plonib  dans  le  midi  de  TEspagne,  p.  27. 
'Ofttrechkoff;  cited  by  Dalloz,  p.  425.  ^M.  L^on  Vidal ;  I'Espagne  en  1860. 

^The  Yaloe  of  the  6cu  is  not  stated,  and  it  is  difficult  to  ascertain  what  value  is  intended 
^^  is  probably  2,375  francs.    The  punctuation  of  the  figures  is  given  as  in  the  original. 
120 


178  PAXI&  xmvnsBBAL  sxpoeniolr.  '^ 

Yalae  of  the  prodaetidiL  of  knetalliirgioal  egtahflahmeBtts; 

Lead 627,679  metric  quintals,  Talue 8^787|0O6.OOO 

saver 1^759^  kjlograms,  valne 1,128^«tt.MD 

Much  of  the  silver  is  extracted  firom  galena  byPttttinaoiAprooeaSi  or 
\3fy  cupelliriJon*  The  true  silver  ores  are  amalgamatod  t^  the  GenuHi 
method  at  a  line  establishment  in  Gnadali^ara. 

ITALY. 

The  silver  ores  in  the  ItaUan  section  of  the  Ezposltiim  wen  «Ue4f 
argentiferons  galena,  and  l>y>m  tito  island  of  Sardinia.  A  odDec^kni  frm 
this  island,  exhibited  in  the  French  section,  has  already  besn  noCieed. 

InTnscanythelead4>earingfi»nfiati4«nisaBiicaeeo^  Tllefb^ 

mations  of  Montdema  1^  ealcaieoiis,  and  oaRysol^^ 
with  ftoiMrq^  of  various  colon,  and  with  qnar^  ^  In  the  yeapaHtaa  pto- 
vinces,atLongobaoeo,  asJmilagaasocfarfaonoftheoieisqniiedwsi^ 
and  contains  70  per  cent  of  lead  and  0.0751  of  ifi«s«r*    ^BhecmlgiJto 
Ibnnd  mixed  with  antimony  and  satiate  of  batyte%  and  ^wrtfffFf^  9^ 
per  cent,  of  lead  and  OiilSlS  of  silver.  ^ 

13ie  most  important  dqyiaits  are  in  Saidiniai  tn  qrystalHne  ajgllaiiiniip 
and  micaceous  or  talcosesddsts  of  the  Seom^taiy  aadTScttiiy  jwtJiJs 
The  most  abundant  deposits  are  in  the  province  of  Iglesias,  where  over* 
100  localities  may  be  counted  that  are  more  or  less  remarkable,  and  wpf 
now  or  have  been  worked. 

The  various  ores  and  products  of  these  Sardinian  mines  were  accoiU' 
panied  by  a  very  interesting  published  description,  by  M.  Lton  Goiiin^ 
engineer  of  mines,*  from  which  the  following  information  is  chieii^r 
derived. 

The  best  ores  are  those  of  Montex>oni,  which  contain  80  to  81  per  cent* 
of  lead,  and  about  20  grams  of  silver  per  100  kilograms.    The  gangne  off 
these  ores  is  limestone,  somewhat  ferruginous,  and  "very  fusiWe.'^ 
Around  this  mine  are  groui>ed  the  mines  of  San  Giorgio,  San  Giovanni 
d'lglesias,  and  San  Giovanni  de  Gonnesa.    All  the  deiiosits  of  the  region 
are  in  limestone,  ferruginous,  magnesian,  and  sometimes  silieiooa.    Tli^ 
ores  of  Ingurtosu,  of  Geunamari,  and  of  Crabulazzu  are  second  in  rank* 
and  give  from  76  to  80  i>er  cent,  of  lead,  and  from  ^  to  50  grams  of  silver. 
Their  g»ngue  is  quartz,  carbonate  of  iron,  carbonate  of  lime,  blende,  sihI 
pyrites.    The  ores  of  Moutevecchio  are  third  in  rank,  and  being  somewhat 
refractory,  are  not  so  desirable.    The  gangue  is  rich  in  quartz,  bkinl^- 
and  iron  and  copi>er  pyrites. 

The  annual  iiroduetiou  of  argentiferous  lead   ores   in  Sardinia  ts 
iiMTea^sing,  according  to  the  official  statistics  given  of  the  yield  of  'J^ 


>  Nqtice  unr  les  Mines  de  Tile  de  Sardaifi^ne;  pour  Texplication  de  lacollectioo  de«  n 
envojes  k  rExpo«ition  Universelle  de  Paris  pour  J 867,  par  L^n  Ooilin,  iogenienr  civil  <ki 
mlDes.    Large  8vo.    Cagliari,  1867. 
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different  mines.    The  following  are  the  totals  from  1859  to  1865,  inclu- 
sive: 


Metric  qniotaltt. 

1859 78,642 

1860 133,538 

1861 141,240 

1862 147,560 


Metric  qnintalM. 

1863 134,722 

1864 161,277 

1865 247,472 


These  ores  ranged  from  33  to  80  per  cent,  of  lead,  and  from  10  grams 
of  silver  to,  generally,  38  to  40  grams  of  silver  j)er  100  kilograms. 

Total  annual  production  of  silver, — The  annual  production  of  the  lead 
mines  and  smelting  works  of  Italy  in  1862  was  nearly  as  follows :  ^ 
Galena  exported,  containing  an  average  of  70  per  cent,  of 

lead  and  5  to  6  ounces  of  silver  i)er  ton 10, 000  tons. 

Lead 5, 000  tons. 

Silver,  3  tons,  or  nearly  96,000  ounces 3  tons. 

At  the  present  time,  according  to  the  statistics  given  at  the  Exposi- 
tion,* the  production  is — 

Value  in  fraucs. 

Lead,  metric  quintals 129, 361        5, 986,  758 

saver,  grams 6, 625, 919        1, 409, 235 

Litharge,  kilograms 29, 885  13, 448 

Six  hundred  workmen  are  employed,  and  the  annual  expenditure  for 
labor  is  359,650  francs. 

AUSTRIA. 

The  mines  and  mineral  productions  of  this  empire  were  illustrated  by 
very  complete  collections  of  the  ores  and  their  products,  and  by  models 
of  the  mines  ai\d  furnaces,  together  with  very  elaborate  geological  maj)8 
and  sections  of  mines.  The  chief  localities  of  silver  are  in  Bohemia  and 
Hungary.  In  the  former,  at  the  mines  of  Prag,  Elbogen,  and  Kommo- 
tan;  in  Hungary,  at  Neusohl  Kaschau,  Nagybanya,  and  Ora\icza.  The 
total  production  of  silver  ores,  from  both  private  and  government  works, 
in  the  year  1865,  was  2,543,850  hundred-weight,  (Vienna,)  valued  at 
3,092,385  florins.  The  j)rodu(5tion  of  silver  for  the  same  period  was 
81^00  Vienna  pounds,  valued  at  3,678,354  llorins,^  about  $1,819,000. 

According  to  M.  de  Carnall,  and  official  statistics,*  the  production  of 
silver  from  1855  to  1859  was  as  follows : 


Kilograms. 

1855 35,  016.318 


Kilop^rams. 

1858 51,858.654 


1856 59,615.450      1859 34,  52TJ50 

1857 53,  394.750 

'Official  DencriptiYe  Catalogue.  Kingdom  of  Italj.    Intematioiial  Exhibition  of  1862. 
'Italie  EcoDomique  in  1867. 

'From  statistical  tables  in  Der  Bergwerks,  Betrieb  in  Kaiserthume  Oesterreich,  fur  das 
Jahr,  1865.    WIen,  1867. 
*  Cited  bj  DaUox,  De  la  Propriete  des  Mines,  ii,  297. 


1^0  PAIII6  mavijaAh  WLP&ssfmm.  ^ 

Philliiw  states  that  the  mines  of  Himgazy,  9^»nyqflvani%  md  Ike 
Banat  produce  about  92,000  pounds,  troy,  of  sSver  annually. 

SAXoirs:. 

The  natai«  of  the  Saxon  ores,  and  the  prooesses  tn  tiieir  leduetkiii, 
were  illustrated  in  the  Exposition  by  very  complete  and  interesting 
series  of  specimens.  The  Erzegebirge  or  <<Ore  Mountains  range,"  on  liie 
western  side  of  the  Elbe,  is  divided  into  four  mining  districts,  as  follows: 
Altenberg,  31  mines;  Freiberg,  98;  Marienbei^,  48;  Schwaraenbeigi 
146.  Of  these  mines  only  20  are  worked  by  the  government;  tihe 
others  are  explored  by  companies  and  pr^ate  ci^taL  fin  the  year  1BC5 
the  amount  of  first-class  ores  delivered  at  the  Freibeii;  smelting  wwks 
was  about  33,614  tons,  worth  about  $1,017,305  in  the  raw  state,  or  aa 
average  of  $30  per  ton.  These  ores,  when  worked,  gave  products  to  the 
value  of  about  $2,000,000,  of  which  nearty  $1^403,862  in  value  was  tarn 
silver.  The  total  yield  of  silver  from  the  mines  of  Fxeibergi  from  UBfc 
to  the  end  of  1850,  was  6,613,228  pounds  txoy. 

PEUSSIA.    ' 

Aocordiug  to  the  catalogue  accompanying  the  Prussian  eaddUl  Im 
Group  Y,  Glass  40,  there  are  now  in  that  country  only  two  IjoaXtAm^ 
any  importance  for  their  production  of  silver.  These  are  Andreasberf^'v 
ill  the  Hartz,  and  the  vein  Oondersbach,  at  Laasphe.  A  tliird  locality 
of  little  importance  is  at  Miisen  and  Littfeld.  The  ores  of  all  three  ^^ 
these  localities  were  exhibited. 

The  veins  at  Andreasberg  and  at  Laasphe  are  in  greywake  of  th^ 
Devonian  period.  The  ores  at  Andreasberg  are  native  silver,  antimo- 
nial  silver,  and  ruby  silver.  At  Laasphe  they  are  native  silver,  silver 
glance,  and  dark  red  silver  ore.  At  Miisen,  native  silver,  and  argentK"- 
erous  gray  copper  ore.    No  statistics  of  production  were  given. 

The  mines  at  Andreasberg  were  discovered  in  1520,  and  the  Samfiosi 
vein  has  been  worked  to  a  depth  of  over  2,500  feet.    The  veins  are  con- 
sidered to  be  exhausted  at  this  great  depth,  and  the  present  supply  ^^ 
ore  is  probably  obtained  much  nearer  the  surface.    The  annual  prodnc- 
tion  from  the  mines  of  the  Hartz,  according  to  Phillips,  is  27,540  pounds 
troy. 

UNITED  KINGDOM  OF  GREAT  BRITAIN. 

The  argentiferous  lead  ores  of  Great  Britain  are  the  only  source  of  its 
silver  production,  which  averages  about  600,000  ounces  a  year.    The  M 
lowing  tabular  statement,  received  from  the  Mining  Record  Office,  sbovj* 
the  production  of  lead  and  silver  for  the  10  years  from  1850  to  1867. 
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Lead  orcj  leadj  and  silver  produce  of  the  United  Kingdom  of  Oreat  Britain 

for  the  ten  years  ending  1866. 


1857. 
18SB. 
]»». 
18B0. 
1861. 
1868, 
1863. 
1864 
1865 
1866 


Lead  ore. 


Tona. 

96,820 

95,855 

91,381 

89,081 

90,096 

95,311 

91,283 

94,433 

90,453 

91,047 


Lead. 


Tons, 

69,266 

68.303 

63,333 

63,585 

65,643 

69.013 

68.2S0 

67,061 

67,181 

67,390 


Silver. 


Ounut. 
532,866 
569,345 
576,027 
549,720 
569.530 
686,123 
634,004 
641.088 
724,856 
636,188 


This  shows  an  average  of  over  600,000  ounces  a  year,  or  a  value  of 
about  $750,000^  The  total  value  of  the  silver  produced  in  the  Ave  years 
ending  1858  was  £724,395,  which  is  an  average  of  about  $725,000  pei* 
ammin. 

Most  of  this  silver  isextracted  by  Pattinson's  process.  The  amount  of 
silver  per  ton  of  lead  varies  firom  10  ounces,  and  less,  to  140  ounces.  In 
general  the  ores  firomthe  north  of  England  do  not  contain  over  1^  ounces 
of  silver  i)er  ton.  The  ores  of  the  Isle  of  Man  yield  firom  50  to  60  ounces 
of  silver  i)er  ton  of  lead.  Those  of  Cardiganshire  and  Montgomery- 
shire contain  from  15  to  25  ounces.  The  Cornish  ores  contain  on  an 
average  about  30  ounces  of  silver  per  ton.^ 

PORTUGAL. 

The  Lusitanian  Mining  Company  and  the  company  of  the  mine  of 
Telhadella  exhibited  specimens  of  galena  and  silver  lead  ores,  and  A.  A. 
Knto,  of  Oporto,  contributed  specimens  of  native  silver  and  silver  lead 
ores  from  the  mine  of  Varzea  de  Trovons.  The  production  of  silver  is 
comparatively  insignificant,  but  no  statistics  were  obtained. 

SWITZERLAND. 

Baglioni  &  Co.  exhibited  specimens  of  argentiferous  copper  ores 
frojn  Xamins,  Orisons;  and  the  company  of  the  mines  of  the  valley  of 
Schams,  Andeer,  Orisons,  displayed  si>ecimens  of  argentiferous  lead. 

RUSSIA. 

The  mineral  collections  sent  to  the  Exposition  from  Russia  contained 
'^nmerous  specimens  and  illustrative  series  of  specimens  from  several  of 
^he  mines  and  establishments  for  the  production  and  working  of  argen- 
tiferous galena  and  other  ores  of  silver. 

The  chief  localities  of  silver,  lead,  and  copper  are  in  the  Oreat  and  Little 
Altai  mountains,  in  the  Ssalaire  chain,  and  in  the  group  of  Karkaralinsk 

>  Phillips's  Mining  and  Metallurgy  of  Gold  and  Silver,  p.  252. 
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Hnd  tlie  chain  of  iiiniintuins  beyond  Lake  liaikiil.  Silver  ores  are  aL« 
foiiiKl  ill  the  flistrict  of  Am'tschinsk,  and  in  tlie  Caucasus,  (oiines  of  Ab- 
ghir.)  All  the  mines  of  diver  and  lead  are  the  proi>eitj-  of  the  EmjiL-nir, 
with  the  exception  of  those  of  AJaghiv,  whieb  beloiip  to  the  stHte.  Ef 
ceittly  mines  of  silver-lead  have  been  ojMpned  iu  the  Kirghese  stepi>es.at 
Karkaralinsk.' 

The  exploitation  of  silver  in  Bussia  dates  &om  the  reign  of  Peter  llie 
Grvnt.  The  first  vein  or  dei>osit  was  diiwovered  in  1691,  in  the  tiiNtrirt 
of  Nerts^'biJisk,  iqwu  the  river  jVigbonmi,  near  the  aueieut  "puits  Fin- 
uois."" 

The  priu(',ii»al  mines  of  the  Altai  region  were  discovered  in  1739  by  T. 
0.  Demidoff.  The  ores  of  silver  and  gold  are  smelted  iu  five  entablish- 
nieutii,  at  Bamaoiil,  I'avlovsk,  Oarrilo^  ,  Tmeivsk,  and  Loktevsk,  Tliew 
extriK't  nhout  I,(t.*i(t  [hhhIh  of  eUv^-  "'  0  jK'r  cent.,  containing  almiil  3J 
pooda  of  gold,'' 


III  regard  to  the  total  ih 
Tp.hevkine  and  Ozersky  h  !b 
108,711)  poods,  more  than  l,»«tO 
aiice  with  the  figures  given  hyh 
the  amount  for  the  same  period 
1855  the  last-mentioned 
kilograms,  valuetl  at  15,21o,2tn/ 1 


silx-er  iu  this  eonntry,  Sfcwrs. 
that  up  to  1851  it  amounted  to 
grams,  whicli  ia  iu  close  iMX«ri- 
enko-Otreschkoff,  who  e«itiinalM 
,083  kilograms.*  From  1851  to 
inat«s  the  production  at  68,(36 

Tins  is  about  17,000  kilngnuni 


a  yejir,  which  is  nearly  the  same  as  the  jiresent  prodaetion,  aeconhus  to  I 
the  statistics  published  at  the  Kxiwaition  and  presented  in  the  foUowinf  I 
table  ti-om  oSlcial  soui'ces  :^ 


Production  of  tiw  silter  and  lead  mint^  of  Russia  for  1S63. 

8Uw. 

-       1 

ftadt.    L    1  KOntrtwu. 

61,  SIB 
S.SIU 

an 

iftai 
m 

m 

e  so 

1,334 
«,IW 

uma  is 

1TH7» 

TI.TM 

a« 

The  silver  pnxluction  is  value*!  at  832,4:10  roubles,  (3,409,f(40  frano^ 
or  iiboiit  JfiSl.HUS.)    Total  value  of  the  lead,  about  580,000  tranwi,* 
(illll.lHMI. 

At nling  to  Phillijis,  the  most  imiiortant  silver  mine  of  the  Altai  il 

Kiiii'ol',  wliich  is  ojn^'niHl  uu  »  grvtit  vein,  bearing  argent iferouti  native 
giilil.  iiiili\t'  NilviT.  luul  sulphide  of  silver,  together  with  ores  of  copper- 
Till'  priiieipiil  vein  is  worked  to  a  depth  of  95  fathoms. 

•P«llni,  A,  U  Proprieto  d«i  Mine. 
'  C«*lo«r"'  Spwiiil  ^f  la  S^liou 
'Vl.l..l).llo«.d»l»Pro|)ripte.d™ 

.  ii.  338. 

lillKI,  Ac. 

U  p.  340. 
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The  Exhibition  contained  specimens  from  the  mines  of  the  Altai,  sent 
by  the  administration  of  mines  for  the  government  of  Tomsk,  and  inchided 
spedmens  from  Biysk,  Kouznet^k,  and  Barnaonl. 

Argentiferous  lead  mine  of  Yiransk. — ^The  ores  occur  in  argillaceous  tal- 
eose  and  chloritic  slate.  The  oxidized  ores  contain  3J  to  7  zolontiks  of 
sulver  to  the  pood  ^=15  grams  to  29  grams  in  16.3  kilograms.  The  ores 
firom  greater  depths  are  argentiferous  sulphuret  of  copper  and  argen- 
tiferous blende. 

Mter  mine  of  SokoL — In  argillaceous  and  silicious  schist.  The  oxid- 
ized ores  contain  IJ  to  2^  zolontiks  of  silver  per  pood. 

Mines  of  SalmrsJc, — ^Vein  of  Soimonovsk.  The  oxidized  ores  contain  f 
to  1  zolontik  per  pood. 

Lead  works  of  BamaouL — This  display  contained :  1.  The  secondary 
aud  intermediate  products  of  the  smelting,  such  as  scoriae,  matts,  litharge, 
&c  2.  The  materials  used  for  the  construction  of  the  furnaces  and  dur- 
ing the  smelting,  such  as  Glauber's  salt,  limestone,  fire-bricks,  fire-clays, 
stone  used  for  the  tymp  and  the  crucible  of  the  furnace.  3.  Tlie  lead 
containing  silver,  (12  zolontiks  per  pood,)  and  the  lead  after  the  first, 
second,  and  third  stages  of  desilverization.    4.  The  fine  silver. 

Kirgkese  Steppes^  Siberia. — Ores  of  copper,  lead,  argentiferous  lead, 
iron,  and  coal,  exhibited  by  Nicholas  and  Alexander  Popoff,  (No.  499 
Catalogue  Special.)  A  large  specimen  of  native  copper  in  this  display 
was  found  to  contain  a  small  mass  of  native  silver,  attached  to  the  cop- 
per as  perfectly  as  in  the  specimens  of  native  silver  and  copper  of  Lake 
Superior.  The  lead  ores  of  Bogoslovsk  cx)ntain  42  per  cent,  of  lead  and 
three  zolontiks  of  silver  per  pood. 

There  are  five  mines  of  argentiferous  lead  in  this  region,  which  give 
ores  containing  from  1 J  to  20  zolontiks  of  silver  to  the  pood,  and  from 
^  to  60  per  cent,  of  lead. 

MedvSge  island. — Ores  of  silver  with  the  gangue,  exhibited  by  Michael 
Sidoroflf. 

NORWAY. 

r 

The  celebrated  silver  mines  of  Kongsberg  were  represented  in  the 
Exposition  by  a  very  complete  and  interesting  series  of  the  ores  and  the 
enclosing  rocks,  together  with  several  maj)s  and  vertical  and  cross  sec- 
^ons  of  the  veins  and  workings  of  the  mine.  The  specimens  of  crystal- 
^tion  of  silver  and  its  ores  were  remarkable  for  their  size  and  perfec- 
tion. 

Tlie  following  statistical  data  are  derived  from  information  furnished 
^othe  writer  by  Mr.  Stahlsberg,  the  chief  engineer  of  the  mines,  (Sep- 
tember, 1867 :) 

These  mines  were  discovered  in  1624,  and  have  been  worked  by  the 
fi^ovemment  since  1814.  The  number  of  veins  in  the  district  is  very 
^i"eat,  but  only  a  few  of  them  are  worked.    They  traverse  crystalline 

^  I  poodB3l6.3>30  kilograms ;  1  zoloDtikss4.266  grams. 
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micaceous  and  honibleiidio  ecliists,  trend  nearly  northwest  an«l  son 
east,  and  are  nearly  vertical.  In  width  tlu'y  vary  from  a  few  millimft 
to  one  or  two  feet,  Imt  are  generally  from  four  to  ei^ht  inches  till 
They  can  be  followed  horizontally  for  a  distiince  of  fiW)  feet  or  more.  I 
the  ores  are  found  within  but  a  small  portion  of  this  distAnce,  bei 
UHually  confined  to  a  few  fathoms  uiMin  the  course  of  the  vein,  1 
greater  part  of  the  silver  is  ui  the  metalhc  state,  partly  disseminated 
the  gangne,  but  often  in  nests  or  bumhes  of  large  size,  and  in  crysti 
118  Hhowii  at  the  Eximsition.  The  gangne  is  chiefly  calcareous  K)>ar,  w 
a  little  fluor  spar  and  quartz. 

The  veins  areojwned  by  shafts  and  an  a<lit.  Only  four  shafts  areD 
in  use  out  of  200  which  were  formerly  worked.  The  nnmber  of  min 
t<twai-d  the  clo.'*e  of  the  last  century  was  about  4,(KKI;  now,  only  alx 
400  are  employed.  The  vertical  depth  reacheil  by  some  of  the  shaft) 
abont  550  metres,  or  nearly  280  fathoms  (1,(180  ft^t)  fixtm  the  snrl'a 
The  King's  mine,  which  is  now  the  richest,  has  reached  this  depth,  a 
the  collection  contains  a  rich  8x*ecimen  fivim  the  bottom.  An  adit 
driven  in  to  intersect  this  mine,  and  drains  it  to  a  depth  of  300  metf 
about  975  fetrt.    This  a*lit  is  2,000  metres  (6,563  feet)  in  length. 

The  total  production  of  the  mines  from  tbediscMiverj'toltMiti  iuclusi' 
242  years,  amounts  to  820,000  kilogi-ams  of  fine  silver.  The  anniud  p 
daetiou  in  the  lust  40  years  has  varied  from  3,500  to  8,000  kilogranift 
flue  silver. 

The  following  tables  of  the  production,  e3q)en8e8,  and  profits  are  giv 
by  Mr,  Phillips,'  and  are  derived  ft^nn  official  sources. 

The  total  prfKlnctitm  for  different  years  was  as  folhiws: 
From  1624  to  1805 . .  .2, 360, 140  mark8,'eqnal  to  1, 332,  435  pounds  In 
From  1805  to  1815...       38,112        »  "  21,517 

Froml815  to  18(H...     820,I)5«        "  "  46;{,498  " 

The  average  annual  produce  has  been — 

From  1815  to  183.t 4.141  marka,  equal  to    2, 338  ponncb  tin 

Fn>m  1834  to  1838 27,423  "  15,483  " 

From  1839  to  184;( 25,  454  "  14,  .361 

From  1844  to  1848 23, 464  "  13,  247 

Fi-om  1849  to  18.53 20,  532  "  11,  WKt  " 

From  1854  to  185S 32, 862  »  l.S,  .V,;)  " 

From  lUTiii  to  1803 16, 001  "  !t,  (m 

From  1859  to  1864  the  annual  yield  has  l>een — 

1859 20, 515  mark.^.  wpml  to  11,  5S2  poumlit  m' 

1860 I8,];t9  ••  10.241 

1861 14, 823  "  8.  ;(G9 

1862 13,088  ■•  7,;W»  " 

1863 1.3,890  "  7,»I3  " 

1864 13,046  "  7,365  *• 

'  VtUlUiTgr  or  Gold  whI  Silvar.  pp.  2M,  i»r>. 

•TlMDiarkuf  HarwajuiJSwtilialteiinlvBlpnl  to  3.%i3  grvuis,  or  A.TTKoi.  Vst. 
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In  addition  to  the  mines  of  Kongsberg,  some  veins  in  the  district  of 
Skara  were  formerly  of  considerable  importance,  but  are  now  abandoned, 
although  the  fahlbands  of  this  locality  closely  resemble  those  which  have 
proTed  so  prodnctive  in  the  a^oining  district* 

The  prodnee,  expenses^  and  net  profits  of  the  Kongsberg  mines  during 
the  last  31  years  have  been  as  follows: 

Statistics  of  the  Kongsberg  mines. 


Year. 

Prodnoe 
•old. 

ExpensM. 

Net  profit. 

Year. 

Prodnoe 
■old. 

Ezpenief. 

Net  profit. 

1834 

iM7,5Se 
50,171 
70,944 
59,067 
56,137 
60,879 
64,936 
50,009 
49,915 
41,396 
39,468 
36^779 
37,997 
51,831 
75,788 
49,934 
47,518 

£17,407 
16,215 
13,585 
21, 015 
21,258 
90,110 
90,497 
99,030 
19,534 
19,811 
18,117 
16,469 
12,642 
19,146 
16,268 
18.621 
16,369 

£70, 151 
33,956 
56.659 
31,079 
36  879 
49, 769 
43,739 
97,979 
23,391 
91,587 
21,345 
90,310 
94.655 
30,665 
59,520 
31,313 
31,156 

1851.... 

£38,140 
40.770 
36^363 
51, 616 
82.448 
66.992 
49,697 
84,356 
41,888 
37,157 
30,141 
26,708 
28.836 
28,090 

£15. 975 
16.905 
16,444 
17.984 
20,2!H 
19.613 
17,886 
90,136 
90,996 
93.420 
94,037 
20,551 
90.989 
91,171 

£22,165 

23.865 

ItQS 

1859 

1836 

1853 

19.919 
33.632 

1837 

1854 

183H 

1855 

62.154 

1839 

1856 

47,309 

1840 

1857 

31.741 

1841 

IMS 

64,220 
20,892 
13.737 

1842 

1850 

1843 

I860 

1844 

1861 

6,104 
6  157 

1845 

1862 

1846 

1863 

7,854 
6.919 

1817 

1864- 

1848.... 

Average!... 

1849 

£50,750 

£18,885 

£31  704 

1850 

Among  the  specimens  exhibited  the  following  may  be  particularly 
noted  for  their  beauty  and  rarity  as  crystallizations: 

1.  A  cube  of  silver  (crystal)  three-quarters  of  an  inch  in  diameter,  with 
small  and  perfect  octahedral  planes. 

2.  A  group  of  modified  cubic  crystals,  the  whole  mass  as  large  as  one's 
fist  and  composed  of  some  twenty  or  thirty-five  crystals,  all  of  them 
remarkable  (as  are  most  of  the  8X>ecimens  from  this  locality)  for  their 
whiteness  and  brilliancy.    There  is  a  little  calcite  between  the  crystals. 

3.  Curiously  distorted  crystals  in  a  large  mass.  These  crj^stals  are 
nearly  two  inches  long,  half  an  inch  in  diameter,  and  are  apparently 
^^ongated  cubes,  curved  and  tapering  to  a  point. 

^  Filamentous  or  wire  silver,  in  long  and  large  masses. 
5.  Sulphuret  of  silver,  a  large  mass. 

6«  Sulphuret  of  silver,  "antimonial''  (pyrargyritef)  A  fine  hexagonal 
^8tal  three-quarters  of  an  inch  in  diameter  and  nearly  half  an  inch 

7'  A  large  mass  of  dendritic  crystals  of  sulphuret  of  silver. 
^«  Calcite  i)enetrated  by  wire  silver,  exactly  as  native  copper  pene- 
^tes  the  calcite  at  Lake  Superior. 

ii  addition,  there  were  some  specimens  of  the  stamped  and  dressed 
^^.  The  washed  product  contains  90  per  cent,  of  silver,  the  schlichs 
^^  1  to  l-30th  of  1  per  cent,  of  silver.  The  best  ores  may  be  said  to  con- 
^^Ui  50  to  60  i)er  cent,  of  silver,  and  the  second  class  from  2  to  5  per 
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cent.  Some  large  msiaaea  of  native  silver  of  iirejnilar  fomi  attnu'ted 
great  attention.  Pieces  have  often  been  fotiud  tliat  weighed  IWt  kilo 
^Tiims,  about  220  puiindn,  and  some  e^ea  tnueli  more.  In  June  of  thii 
yejir  (1867)  a  Hiugtc  blai^t  threw  out  one  mass  of  native  silver  mixetl  nitl 
mil{>huret  weighing  1(KI  kilograms,  (352  itnimdH,)  and  another  weighin| 
125  kilo(^mB,  (275  pounds.)  A  sitecimen  from  these  iiunes  in  the  roya 
collection  at  Coiwnhaguu  weighs  upwarda  of  five  hiuidred  poiuids. 

SWEDEN. 

After  iron,  the  piinc-ipal  metiilR  of  Sweden  are  silver,  copper  and  1«m1 
The  fli'st  two  were  formerly  prodnced  in  much  greater  ({nantities  than  ol 
latu  years,  but  the  production  of  lead  has  recently  increasetl  ao  miiel 
that  it  in  exported.  It  is  obtained  chiefly  in  the  extraction  of  silver  fron 
galena. 

The  principal  silver  mine  is  at  Sala  in  Westmannia,  and  yielded  l.iS2t 
pounds  of  pare  silver  in  1865,  bnt  in  the  ITtli  century  it  was  one  of  th« 
most  productive  in  Europe.'  Tliis  mine  is  twiid  to  have  been  worked 
over  5iK)  years  ago,  and  to  have  yielded  in  1506  35,000  marks  of  silvM 
(alwnt  19,600  pounds  troy.)  It  was  re-opened  in  1623,  and  in  lAtO  was 
said  to  be  yielding  1,700  marks  annually.  Tlie  ore  is  a  highly  argenti- 
ferous galena. 

Two  other  silver  mines  were  worked  in  1767,  viz:  Ilellefors  in  tba 
province  of  Wennland,  and  Segersfors  in  Nericia,  but  no  aw 
them  is  given  in  the  recent  statistical  publication  by  L(iungl>erg.  j 


TURKEY. 


1 


The  Ottoman  government  made  extensive  exhibitions  of  argentifennu 
lead  ores  from  the  following  mines  and  localities:  Mines  of  Hasiue 
Maghara,  Hydgr,  Ilias,  Palata,  Hassan,  Ananias,  Tir\ir,  Essad,  Agha,  an^ 
Koptchu;  HO,  also,  from  Silvas  and  Anmsia,  and  from  Biga,  Khotlavewl 
higer,  ti-om  the  mines  of  DJerbilex,  Milli,  Kiu^  Di^gb,  and  Elinu<|]ik. 

ALGERIA. 

The  following  mines  and  miiung  companies  were  represent^-d  by  col' 
lections  anil  si>ecimens  at  Ihe  ExgrasitioQ : 

Ke/oum-Tkebad — Silver  lead  company, ConstAutine. — Silver letuioiw. 

DfUljeli — Constantine,  (S.  Trabet,exliiliitor.) — Iron,  silver, copjwr  mJ 
antimony  ores. 

Roiiban,  Qua  iliiie*  Company. — Silver  lead  ore. 

lilidah  Mines  ComjHiny. — Uopjier  and  silver  lead  oiva,  and  an  iiij!"' "' 
silver. 

FkilliperiUe — t'onstantine. — Silver  lewl  ore. 

<  La  Sai^de.  *on  deTelopinctit,   diutbI,  indiotriFl  el  Miiitn«rci«l,  d'aprem  im  A 
officielB.  piir  C.  K.  Ljungberg.    Tradult  par  L.  •)«  Lilllobtrak.     Paria,  Hto,  UXI,  < 


BEPORT  ON  THE   PBECI0U8  METALS.  187 

CHINA. 

Mr.  Williams  states  that  from  a  memorial  addressed  to  the  Emperor 
of  China,  in  1838,  it  appears  that  most  of  the  native  silver  is  obtained 
from  mines  at  Hoshan,  in  Yunnan,  in  the  department  of  Tsiangchau, 
and  at  Sungsing  on  the  borders  of  Cochin  China.  These  mines  are 
fanned  out  by  the  government  to  overseers,  and  between  forty  and  fifty 
thousand  workmen  are  employed  in  them  who  annually  produce  not  far 
from  2,000,000  of  taels  of  silver.  There  are  other  mines  not  so  rich  as 
these  two,  but  which  produce  large  amounts.^  It  is  further  observed 
thatit  is  impossible  to  even  guess  what  China  receives  annually  from  her 
gold  and  silver  nunes. 

The  following  are  some  of  the  localities  of  silver,  but  many  of  them, 
probably,  furnish  only  argentiferous  lead.* 

PROVINCB  OF  OHIHLI. 

SkunUen  (Fu)  or  Peking. — Silver  at  Mount  Yunyen,  15  li  south  of 
Meyun,  (hien.)    Silver  at  Szling  100  li^  northeast  of  Meyun. 

Yunffj^ingj  (Fu.J — Silver  130  li  northwest  of  Tsiengan,  (hien;)  silver  at 
Mount  Tsu,  15  li  west  of  Lulung,  (hien.)  Also  at  Mount  Yuhwang,  90 
li  northeast  of  Funing. 

Siuenhwaj  (Fu.) — Silver  in  Yu,  (chau.) 

PROVINCE  OP  SHANSI. 

Kiai^  (chau,) — Silver  in  ISTganL    In  Pingloh  (hien)  silver  in  severjtl 

localities. 

i 

PROVINCE  OF  SHENSI. 

&V»»j  (Fu.) — Silver;  also  at  Shang,  (chau.) 

PROVINCE  OF  KANSUH. 

^ingliangj  (Fu,) — Silver  and  copper  in  Pingliang,  (hien.)  Silver  and 
^pper  in  Hwating,  (hien.) 

Sungchangy  (Fu.J—Si\veT  and  copper  at  Mount  Ningkwei,  30  li  south 
ofNingyuen. 

Tmj  (chau.) — Silver  at  Moimt  Tayang,  50  li  northeast  of  Liangtang, 
(Wen.)    Silver  in  Tsingshui  (hien.) 

PROVINCE  OF  SHANTUNO. 

lehauy  (Fu.) — Silver  in  the  vicinity  of  gold  ores  at  Mount  Pau,  90  li 
^Qthwest  of  Lanshan,  (hien.)  Silver  with  gold  and  tin  at  Mount  Chipau, 
^OOli  north  of  Ku,  (chau.) 

^Chinese  Commercial  Gaide,  4th  edition.     Canton,  1856,  p.  295. 

^This  list  is  compiled  from  the  volume  entitled  Geological  Researches  in  China,  Mongolia, 
^^d  Japan,  bj  Raphael  Pumpellj.     Smithsonian  contributions  ;  October,  1866. 

'One  U  equals  1,897^  English  feet,  or  2.7811  a  mile.  A  modern  li,  however,  is  one-tenth 
^f  a  French  league,  or  1,460.44  feet. 


I8S  PAKIS  UNIVERSAL  EXPOSnioK. 

Mvngying,  fkiai.J — Silver  at  >Ioimt  Leaughieii. 
Tnngchatt,  (fn.) — Silvi-r,  It-ail,  copjmr,  autl  gold  sautls  at  Monat  Tmig, 
60  U  southwest  of  Linhu,  (hien.) 

PROVINCE  OF  NOASHWiri. 

Hicnwhiu. — Silver  and  lead. 

PROVTKCE  OF  SZ'CHtTEK. 
Mien,  fchti      — Silver  aud  tin. 

Ningyue  \t,) — Silver  at  Mount  Mi]oli,200  li  east  of  Hvmili.  (diaiM 

alHo,  at  M<         Kosowa. 

PBOVINCB  OP  OASOSI. 
Kwajigtin,  (Fu.) — Sil         it  hien,]  and  Ynshau,  (hien.) 

Kianifohany,  ffu.J — Silver  i  jr. 

ftirluiu,  |'1\(.;— Silver  ii  ,) 

hinkiaiuj,  (Fu.J — Silver  ^  icii,) 


ChangHka^  (Fa.) — Silver,  cc  tin,  and  qiiickailver. 

Hangt^hau,  (Fu,)  and  at  Yu.._  h.J — Silver  and  tiQ. 
Fauking.  (Fu.) — Silver. 

Ktevigang,  (ckau,)  and  at  Yochtta,  .J — Silver,  copi>or  and  Itacl. 

PBOVlHCJt  OF  OHEHKIAKG. 

'  Taichau,  (Fu.) — Silver  aud  lead  at  lUbunt  Tiental  and  Mount  Tsz'uieo, 
in  Tieutai,  (hien.) 

Kuckau,  (Fu.) — Silver  ore,  jielding  $300  to  tlie  ton,  at  Mount  Tin- 
kuug,  in  Cbaugslian,  (hien.)  SUver,  also,  at  Mount  Tinkung,  in  Suin- 
giiii,  (hien.) 

Yenckau. — Silver  at  Mount  Yin. 

Watuhau  (Fu.) — luPingyang,  (hien.)  SUver  at  Mount  Cliauld,MoQiit 
Ts'zje,  and  Tientaingjang.     Silver  on  the  Chauchi  river,  in  Tisung  (biea.) 

PBOVINCB  OP  PUHKIEN. 

Kienning,  (Fu.) — Silver  in  the  liiens,  Kienngan,  Kienyang,  Posnn; 

and  Tsungho,  Tingchau,  (Fu.)    Silver  at  Lungmuntsang,  in  Kinglmi 

(hieu.)  Silver  at  Waiigi>eit8aug  and  XganlUngtsang,  in  Tsangting,  (bien-) 

PEOVIKCE  OF  KWAJiGTUNG. 
Kicangchau,  (Fu,)  or  Canton. — Silver  at  Taahui  Kung,  in  Kaobai,  (hien.) 
and  at  Pejinknng,  in  Sinhwui,  (hien.) 
Lienchau,  (Fu.) — Silver.    Lead  and  cinnabar  in  Yangahan,  (hien.) 
Shanking,  (Fu,)  and  Kiungchau,  (Fu.) — Silver. 

PBOVINCB  OP  mVANGSI. 


Kic^Kn,  (Fu.) — Silver  and  cinnabar. 
Liachau,  (Fu.) — Silver  in  Siang,  (cbau.) 
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Kingyuerij  (Fu.) — Silver  at  Mount  Mongin,  35  li  northwest  of  Hochi, 
(chau.)  • 

Pinglohj  (Fu.) — Silver  in  Pingloh,  (Men.)  Silver  and  tin  in  Fuchuen, 
(Men.)    Silver  at  Taipingyintsang  in  Ho,  (Men.) 

S^mhau^  (Fu,) — Silver  and  lead  in  Kwei,  (Men.) 

PROVINCE  OF  YUNNAN. 

Tsuhhiungj  (Fu,) — Silver  in  Kwangtung,  (Men,)  and  at  Soyangtsang 
and  Malungtsang,  in  !Ngan,  (chau,)  and  with  lead  at  Yunt^iingtsang  in 
Tsuhhiung,  (Men.) 

Kicangmj  (chau,) — Silver  and  lead  at  Mount  Peting. 

KiuhUting^  (Fu.) — Silver  and  lead  at  Mount  Yang,  west  of  Siuenwei, 
(chau.) 

Wutin{fj  (chau,) — Silver  at  Sutsuweitsang. 

Fu^rhj  (Fu.) — Silver  at  Pema,  E^anku,  and  Mantau,  in  Sihma,  (ting.. 

lungchang  and  Tungchusn^  (Fu.) — Silver. 

Chautungj  (Fu,) — Silver  at  Lutientsang  and  Lomatsang,  at  Tungput- 
sang  in  ChinMung,  (chau,)  and  at  Kinshatsang,  in  Yunseh,  (hien.) 

JAPAN. 

There  are  no  reliable  statistics  or  estimates  of  the  amount  of  silver 
produced  in  tMs  empire.  There  are  rich  silver  veins  in  some  of  the 
islands,  and  particularly  at  Sado,  where  mines  have  been  worked  for  a 
long  time.  It  is  certain,  however,  that  at  the  present  time  a  large  part 
of  the  silver  used  at  the  Japanese  government  mints  in  the  coinage  of 
itzeboos  is  supplied  by  Mexican  dollars,  and  other  foreign  silver  coins, 
taken  in  exchange  at  the  custom  houses. 

Formerly,  during  the  period  of  the  Portuguese  and  Dutch  trade,  large 
<inantities  of  silver  were  drawn  from  the  country  in  exchange  for  CMnese 
commodities.  The  Portugese  trade  continued  for  90  years,  ending  in 
1638.  For  about  half  of  tMs  period  they  sent  only  one  shii)  in  each  year, 
and  she  returned  with  about  600,000  crusadoSj  about  as  many  dollars.^ 
If  we  allow  that  the  annual  trade  for  the  whole  period  averaged  $500,000 
a  year,  a  low  estimate,  the  total  export  of  silver  was  $45,000,000.  The 
^e  with  the  Dutch  began  in  1609,  and  it  so  rapidly  drained  the  country 
of  its  bullion  that  it  required  government  interference,  and  the  export  of 
silver  was  proMbited.  According  to  Arrai  Tsikugo-no-kami,*  the  exports 
of  silver  from  1611  to  1706  amounted  to  112,268,700  taels,^  about 
^161,343,500.  Among  the  exports  by  the  Dutch,  during  the  last  year  of 
fteir  occupation  of  Desima,  were  1,400  chests  of  silver,  each  contaimng 
^M  taels,  or  nearly  $2,000,000. 

'  VitU  the  accoant  of  the  Portagfuese  trade  bj  Ralph  Fitch,  cited  by  Hildreth.  Japan  as 
lUs  and  Was,  p.  206. 

*Ori|pD  of  the  Hiches  of  Japan,  (1708.)  Translated  by  Klaproth ;  Nouveau  Journal 
^atiqne. 

'The  Chinese  tael  Is  worth  about  |1  40. 
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CHAPTER    VII. 


PLATINUM.   PLATINUM  APPARATUS.   PLATIN-ICI- 
DIUM,  AND  OTHER  RARE  METALS. 

ExiiimrtiiN  or  Pi.atixi  :mos  of  tiieMet.u,— Caltforsu.*)! 

ORBaoK-  BOM  Pout  Orford— Hlatinvm  Smu 

ABD  OTHI  1.  MATTHKV  &  CD.— LAR»B  PtATtSM 

Ikootb — fLATinuB  (BsiiM— laiDtuM— OeHim — SERicsnr 

UeTALB  IK  SPKTtHKIIH  [KDALf  AWARDED— QCICKSU-VU  ORD 

OF  CALtFoiuttA  AHi)  Sr».  'acific  Coast  Mikes. 


Paul  Ui'iiiidiiff.  )f  Perm,  exhibited  a  variety  of 

samples  of  nutive  s  locolitira  on  his  milling  («tat«ft 

One  of  these  Hiweimens  w  uo  n  uu^^iri.  ^.  tlie  metal,  six  inches  iu  itjn  great- 
est diatiii.>t«^r,  weighing  llj  li^Tea,  (13  poauds  troy.) 

Some  of  the  suiuples  were  in  fine  grains  and  scales  as  separated  from 
plaeer  gold  by  amatgamation.  This  platiniini  is  refilled  at  tbo  establisli 
nieut  of  the  exhibitor  and  sold  at  the  rate  of  3,100  roubles  (12,400  tr-Aaa) 
tliB  iHKKi,  (iy,;J80  kilognims,)  delivered  free  of  charge  at  Paris.  Therf 
are  -0  tiM-4iUtiei4  of  platiniuii  known  ui>on  the  estates  of  this  eshibilor. 
and  the  production  of  the  wikshings  since  IStiS  has  been  about  3.10i 
poods,  but  a  great  part  of  the  localities  are  reserved.  This  aiumint 
eorre«I»oiid«  t*>  50,8.5i>.9  kilograms,  or  l,63.'J,ft93.45  txoy  ounces.  Us  value. 
at  3,100  ixnibles  i»er  pood,  is  atmut  $7,70U,40U. 

A  very  interesting  exhibit  of  native  platinum,  and  the  metals  wfiiik 
astially  areonipany  it,  was  made  by  tlie  St,  Petersburg  mint,  (No.  505 of 
the  siKHriat  Russian  catalogue.)    This  collection  consisted  of— 

1.  a  Native  platinum,  value  i>er  livre t^M  I 

b  Refilled  platinum  in  the  state  of  sponge  and  in  ingots 6231 

2.  Products  of  refining  platinum — 

a  Irido.-^minc,  value  per  zololnik (iS 

b  Insoluble  precipitate  [residue] UJO 

3.  Metals  of  the  ptatiiiiini  gron|i — 

a  Iridiiun,  ruthenium,  osmium,  rhodium,  and  pnllitdiuni.  in 

a  pure  state. 
b  Precipitiite<i. 
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Yarions  articles  manufactured  of  platinum  and  used  in  the  laborator}^ 
of  the  mint,  such  as  crucibles,  spatulas,  spoons,  wire  and  retorts,  were 
also  shown. 

Platinum  occurs  at  many  places  in  the  gold  region  of  the  Urals,  but  prin- 
cipally at  Nijne-Taguilsk,  and  in  the  district  of  Goroblagodat.  The  mines 
of  Demidoff  are  at  Taguilsk.  The  production  of  this  metaj  up  to  the  year 
1834,  according  to  M.  Tegoborski,  amounted  to  103  poods  and  24  livres? 
and  the  annual  production  was  afterwards  increased,  but  in  1847  it  had 
diminished  to  18  livres,  92  zolotniks,  representing  a  value  of  2,250  roubles. 
Tchevkine  and  Ozersky  estimate  that  since  the  discovery  of  the  metal 
in  1824  up  to  the  year  1851,  there  had  been  2,061  poods  produced,  of 
which  1,990  XH)ods  came  from  Nijne-Taguilsk  alone,  and  32  poods  from 
Goroblagodat,  and  the  remainder  from  the  diiierent  gold  washings  of  the 
Urals.*  The  official  information  furnished  at  the  Exposition  shows  that 
the  production  ha«  greatly  diminished  since  the  government  ceased  to 
use  the  metal  for  coins,  and  that  the  amiual  production  now  varies  from 
30  to  140  poods.    The  following  is  the  production  for  the  years  named: 

Poods.  Poods. 


1860 60 

1861 105 


1862 142 

1863 30 


This  is  an  average  of  about  44,390  troy  ounces,  or  3,700  pounds  troy 
per  amium. 

The  pSpite  shown  in  the  Demidoff  collection  is  not  the  largest  that  has 
been  found.  One  has  been  obtained  weighing  16  pounds,  and  another 
nearly  23  pounds.  Many  of  the  nuggets  shown  at  the  Exposition  pos- 
sessed polarity  in  a  high  degree,  and  were  so  higldy  magnetic  as  to  attract 
and  hold  iron  filings  like  magnetic  iron  ore.  This  metal  was  foniierly 
coined  by  the  Russian  government  into  pieces  of  11  and  22  roubles  each, 
and  the  amount  coined  from  1826  to  1844  equalled  $2,500,()00.2 

CALIFORNIA  AND  OREGON. 

Grains  and  scales  of  j)latinum  and  the  associate  metals  occur  sparingly 
^th  the  gold  in  almost  all  pjirts  of  the  California  gold  field,  but  they  are 
most  abundant  in  the  northern  mines.  At  Port  Orford  and  its  \icinity, 
on  the  coast,  these  metals  constitute  a  very  large  part  of  the  product 
o^the  washing  of  the  black  sand  of  the  beach  for  gold.  The  metals  can- 
not be  separated  by  washing,  and  the  gold  is  extracted  by  the  aid  of  quick- 
8flver.  The  residue  consists  of  minute  scales  and  grains  of  platinum 
^d  platin-iridium,  most  of  which  are  lifted  by  a  magnet.  This  mixture 
^as  first  brought  from  California  by  the  writer  in  1854,  and  an  analysis 

>  Vide  Dalloz,  ii,  pp.  .360,  361. 
^Dana's  System  of  Miueralogj,  p.  13. 
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Of  it  by  Mr.  Chariea  A.  KoritwDin,  jt^  in  £T.41ariJM  laboirta^«lMnni 
it  to  have  the  fiilloiring  o 


Imolable  In  aqsk  reglfti  Mmiridlnm.  48.77 

n»lliumi 4SM 

Iimua AM 

EhodiiiB «. o.sa 

Palladlnm „ 0.48 


GREAT  BETTAIN. 

Althon^  this  country  duc-s  not  proiliicc  iilntiouin  ami  tlie  asiMM^Jfttv 
rare  metals,  tbe  Loiior  of  working  them  iiito  tbe  most  perfetrt  tuxl  hirp-iit 
vesaels  for  eoouomioivl  uses  miuit  be  given  to  its  urti)U4it&  Tin-  mo«t 
liromiiieat  and  iiit«re»tiu^  diapky  of  tlie  prvcious  metiils,  iuvluUiiig  ]>U- 
tiioa  in  ita  raw  and  maiinfiictnred  stat«,  at  tlie  Exhibition,  was  luntle  bv 
the  firm  of  JohiiAoii,  Mattliey  &  Co.,  of  Hattou  Oardfii,  Lomlou.  Thr 
varioos  objects  f.\liiliitt-(l  are  ciiuiuerated  iu  the  following  (le»criirti\i- 
list  prepared  fniia  tlie  ilatA  given  in  the  circular  furniRliMl  1>}-  tlii*  finu: 

PLATlStrn  APPAaATUS. 
Platinum  atUh  and  ntfplunts. — (toe  8tiU  to  coiiueiitrak'  >4  tons  (^M 
kilograms)  of  mdpliiirie  a«i(l  per  day.    Value  £2,500,  (<U,5(H>  fruEu-A) 

One  adll  to  ci>nc«ntrate  5  tons  {5,(K)0  kilogi-ams,)  of  sHlpborie  adtl  prr 
day.     Value  £l,fUO,  (41,0(K)  francs.) 

These  stills  comprise  several  new  improvements,  the  most  nminrkjitilr 
of  which  is  thai  they  are  made  without  guM-soUlered  joints,  so  that  tiir 
whole  boiler  is  funned,  no  to  say,  i»f  but  one  solid  piece  of  met^I.  Thi« 
is  eftfected  by  autogenous  soldering,  which  ini[)ortaut  improvement  nol 
only  rentiers  thew  vessels  utmiiger,  more  durable,  less  liable  to  leakacp 
and  want  of  repuir,  and  less  costly  than  those  made  upon  Ibv  old  plan. 
but  also  enables  t)ie  gauge  of  the  metal  to  be  regulated  iu  Hci-ordtfa' 
with  the  wear  an<l  tear  to  which  the  dilferent  ^wrtions  of  the  Btill  Ai* 
exposed,  saving  unnecessary  weight  of  metal  where  thickness  is  m-i 
required.  These  niagtiificetit  specimens  of  autogenous  soldering  d«*nW 
a  minute  and  cai-eful  esammatiou.  The  metal  of  which  thette  bullentfr 
manufacttu%d  is  of  absolute  chemical  purity. 

Platinum  ggphtnu. — The  imjirovements  shown  were  of  < 
im|K>rtjince.  By  means  of  the  bidl  and  socket  joint  the  tubei  CH  t* 
a^usted  to  any  i-eiiuired  angle,  and  cau  be  removed  witli  fadlily.  '~ 
platinized  bron/e  clamps  formerly  used,  which  constmitly  nqn 
renewal,  are  entii'ely  dispensed  with.  To  fiwilitate  packing  and  dot- 
ing, the  branch  lul>es  axv  also  nuule  with  double  joints  in  tbe  miihlkv 

Improre/i  ptatiiium  syphon. — For  use  itt  gold  and  silver  reflnerie*. 

Platinum  alemh'w. — For  use  in  mints,  refineries,  and  ch4*miral  nM* 
factories;  generally  employed  for  the  sepamtioti  of  gold  and  silver.  W 
so  constmcteil  as  to  Ite  eui>iiblc  of  adaptJitiou  to  all  onlinary  pan*"*^   I 
Value  jEHOO,  (7,r)00  francs.)     By  the  use  of  such  an  u[>imnitiis  nut  mily  I 

>  B«pon  of  K  GMlogiaal  SaconuUMnoa  of  Ckliforalft,  p.  300. 
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is  great  economy  and  rapidity  effected  in  refining,  but  this  operation  is 
conducted  with  much  greater  certainty  and  safety. 

PkiMnum  still-head  and  arm — ^Of  a  new  shape  for  sulphuric  acid  boilers. 
By  this  simple  alteration  an  immense  saving  is  obtained,  the  production 
of  concentrated  acid  is  increased,  and  the  weak  acid  which  is  condensed 
in  the  leaden  worm  is  reduced  in  strength  30  per  cent. 
Platinum  distilling  apparatus  and  tvhe. 

Platinum  ingot — ^Prepared  of  chemically  pure  metal  and  forged  in  one 
mass.  Value  £1,100,  (27,500  francs.)  With  such  an  ingot  a  whole  body 
of  a  5-ton  boiler  (such  as  was  shown)  can  be  manufactured. 

Model  of  an  ingot — Of  pure  platinum  melted  by  Messrs.  Johnson, 
Matthey  &  Co.,  by  the  heat  of  the  compound  blowpipe.  Weight  3,250 
ounces,  (100  kilos.)  Value,  £3,400,  (85,000  francs.)  This  enormous  ingot 
was  melted  for  the  Exhibition  of  1862,  where  it  was  exhibited  for  six 
months. 

Pure  platinum  melted — ^By  the  intense  heat  of  the  compound  blowpipe. 
Three  mgots,  value,  j&540,  (13,000  francs.) 

PkUinum  tubes. — These  tubes  are  made  of  every  length  and  size,  and 
aatogenously  soldered.  In  strength  and  durability  they  are  superior  to 
those  made  with  gold  solder,  and  also  to  those  made  by  pressure,  as  they 
escape  the  severe  strain  which  the  thick  metal,  of  which  pressed  tubes 
are  necessarily  made,  must  undergo. 

Platinum  steam  coil — Made  of  pui*e  platinum  tubing  autogenously  sol- 
dered. Value,  £800,  (20,000  francs.)  Manufactui^ed  for  Messrs.  Crosse  & 
Blackwell,  and  used  by  them  for  boiling  their  pickling  vinegar.  The 
togth  of  the  tube  was  about  32  feet,  (9.GG0  metres,)  diameter  IJ  inches 
(i  centimetres.)  They  also  exhibited  an  aluminium  steam  pan  for  boiling 
preserves. 
Platinum  wire — Sheet,  foil,  gauze,  cnicibles,  capsules,  dishes,  pans, 
\  lightning  conductors,  &c.,  &c. 
[        PUUinum  plate — Soft,  half-hard,  and  hard. 

Platinum  assay  apparatus — By  the  use  of  which  gold  assays  can  be 
made  with  the  greatest  accuracy  and  rapidity. 

Iridio-platinum — (Matthey's  alloy,)  expressly  prepared  for  vents  or 
bashes  for  heavy  ordnance.  One  vent,  loaned  by  Mr.  Whitworth,  was 
exhibited  in  section.  It  has  fired  3,000  rounds  from  a  Whitworth  can- 
ion,  and  scarcely  shows  wear. 

Platinum  in  various  forms — ^Native,  sponge,  alloy,  salts,  plated  on  cop- 
per and  ou  silver,  for  scale  pans  and  philosophical  instruments.  Plati- 
lam  granulated  and  alio}  ed  with  iridium,  10, 15,  and  20  per  cent. 

BARE  METALS  AND   COMPOUNDS. 

Precious  and  rare  metals — In  the  native  state  and  in  prepared  forms. 
These  formed  a  series  of  cylinders  weighing  one  kilogram  each  (about 
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V  ^o  poimdB)  of  tto  fidlowing  noble,  raare,  and  eonaiQiti 
purity  and  oast  in  a  eymmetrieal  jBmn  to  damoiurtMte  to  tiie  ^yettrir 
respeotiYe  fipeciflo  gravity  and  their  ebaractertotie  qoaUties  wkm  cut: 
Gold,  fidlyer,  platinnm,  iricKom,  iliodiam,  osndnai,  pallidiia%  iMd,  Ui^ 
.  math,  oc^per,  oadminm,.  oobalt,  niokel,  inm,  aiBii]B0iqr9siB0^]Mi0MrinB| 
alununiom,  thallium,  sodinm,  mereniy* 

Samples  and  preparations  of  rare  metals,  ai^  of  tine  noii^jiietiaffie  ele- 
ments, boron  and  silioon. 

Sodium  amalgam— Ab  nsed  (under  the  patents  of  W«  Giwkea,  es|. 
F.  R  S.)  for  the  extraetion  of  gold  and  silyer  fkom  Hbeit  emiL 

Magnerium  im  ingoU^  phOes,  barnds^  roisj  «0Jr^  rMm^  lasyiiy  #bu 

CA^ifiiMl  Olid  iviatolfoiyuxrf  idl¥er,iiiiaD 

forms,  eUoxide  of  gold,  salts  of  platinum,  iriflttm,  rhodium^ 
gold,  silver,  eopper,  eobalt,  eadminni,  lead^  antimony,  arawii^ 
nickel,  tin,  dnc,  &c 

A  ieriei  of'  Ae  taUa  of  urmiwn.-^^ew  odors  Ibr  ennMl 


chromo-lithography ,  and  decoration,  maiudhotared  by  an 
prdcess,  by  means  of  whidi  great  Inilliani^,  duraibilily,  and 
ness  are  insured  at  a  less  cost  than  that  of  ordinary  eohm. 

A  series  of  native  gold  specimens,  nuggets  and  dust  fkiMnvariowpaili 
of  the  worid,  illustrating  their  various  charaeterisiies  and  naftuallMH- 

A  series  illustrating  the  two  processes  of  relSning  the  precioas  meldi) 
and  preparing  them  for  coinage  and  for  manufacturing  purposes,  showing 
the  various  crude  forms  in  which  they  reach  England;  the  metals  and 
their  solutions;  the  various  stages  of  the  refining  and  melting  processes. 
Also  the  secondary  products — the  pure  salts  and  metals,  and  the  condi- 
tion.in  which  they  are  delivered  over  for  coinage  and  other  purposes. 

The  total  value  of  the  whole  series  was  estimated  at  £20,000,  or  about 
$100,000. 

The  large  platinum  stills  are  nearly  four  feet  in  diameter,  and  they  arf 
splendid  specimens  of  the  art  of  working  this  metal,  which  is  now  based 
upon  the  production  of  large  homogeneous  ingots  by  fusion  before  the 
oxyhydrogen  blowpipe.  It  is  stated  by  the  exhibitors  that  the  ingots 
which  are  about  as  large  as  common  bricks,  were  melted  according  totlie 
method  of  St.  Claire  De  ville  and  Debray .  This  method  is  one  of  the  dirert 
gifts  of  science  to  the  arts,  and  was  first  proposed  by  Dr.  Hare  of  Philadd- 
phia,  who,  in  1837,  melted  28  ounces  of  platinum  into  one  malleable  bono- 
geneous  mass. 

The  platinum  assay  apparatus  apx>ears  to  be  a  great  improvement  over 
the  apparatus  in  ordinary  use,  and  it  is  said  to  give  more  exact  ressit^ 

It  consists  of  two  shallow  kettles  of  platinum,  about  a  foot  across  tbe 
top,  set  in  holes,  in  a  platform,  like  those  in  the  top  of  a  stove,  so  tlist 
heat  from  a  gas-lamp  can  be  applied  below.  The  nitric  acid  for  dissolT- 
iug  the  silver  out  of  the  assays  is  placed  in  these  ketties  and  heated.  A 
frame  of  platinum  made  to  fit  the  interior  of  the  kettles  is  divided  by 
thin  partitions  into  200  or  more  little  compartments,  into  each  of  whkk 


REPORT  ON   THE   PRECIOUS   METALS.  195 

a  little  platinum  cup  is  placed.  These  cups  are  about  as  large  as  a  child^s 
thimble,  and  are  intended  to  hold  the  assay.  They  are  made  so  as  to  be 
easily  taken  out  or  replaced  in  the  frame,  and  the  bottom  is  pierced  with 
fine  slits  at  right  angles,  so  that  the  hot  acid  can  enter  when  they  are 
lowered  with  the  frame  into  the  kettle,  and  so  that  the  acid  may  drain 
out  when  the  fi^ne,  vdth  contents,  is  raised.  By  means  of  this  appara- 
tus the  pouring  oft*  of  acid  and  the  separate  washing  of  each  assay  is 
avoided.  It  has  been  in  use  for  five  years  in  the  laboratory. of  the  firm 
with  complete  success.  The  whole  apparatus,  with  two  kettles,  is  about 
two  feet  long  and  13  inches  wide.  A  porcelain  hood  covers  the  kettles 
and  condenses  the  acid  vapors,  discharging  them  into  a  vessel  at  one  side. 

The  same  firm  exhibited  a  block  of  pure  magnesium,  weighing  five  kilo- 
grams, about  11  pounds.  The  metal  was  also  shown  in  large  quantities 
in  the  shape  of  foil  for  galvanic  batteries,  ribbons  for  showing  the  mag- 
nesium light,  and  in  coils  of  wire  of  various  sizes. 

Iridiumj  osmiumj  and  other  rare  metals. — ^This  display  of  the  rare  met- 
als was  the  most  complete  that  has  ever  been  made,  both  in  number  and 
in  quantity.  Some  of  the  rarest  elements  which  are  seldom  seen,  even 
in  small  grains,  were  here  shown  in  massive  ingots.  A  bar  of  platin- 
iridium,  nearly  three  inches  long,  was  solid,  compact,  and  homogeneous. 
This  is  the  second  which  has  been  made,  and  it  was  formed  by  melting 
up  small  grains  not  much  larger  than  the  tips  of  a  gold  pen.  This  alloy 
has  been  made  by  Mr.  Matthey  for  the  vents  or  bushes  for  heavy  ord- 
nance, for  which  it  is  i)eculiarly  fitted  by  its  great  hardness  and  inde- 
structibility. 

The  bar  of  osmium  presents  a  totally  different  appearance  from  the 
iridium,  and  re^jembles  a  mass  of  ordinary  coke.  Euthenium  is  the  only 
one  of  the^ie  extremely  rare  metals  which  is  shown  in  small  quantity, 
being  represented  by  a  few  masses  about  the  size  of  peas. 

In  the  series  of  metals  cast  in  rods,  weighing  one  kilogram  each,  for 
the  purpose  of  showing  their  bulk  relatively  to  their  weight,  the  metals 
which  oxidize  rapidly  on  exposure  to  the  air,  and  quicksilver,  which 
is  fluid  at  ordinary  temperatures,  are  confined  in  glass  tubes.  These 
tubes  have  the  same  internal  diameter  as  all  the  rods  of  the  series — about 
one  inch. 

The  platinum  cylinder  is  about  four  inches  long ;  the  quicksilver  about 
seven  inches ;  and  the  others  elongate  by  a  very  regular  gradation  up  to 
the  metal  aluminium,  which  towers  two  feet  above  the  metal  which  pre- 
cedes it,  and  is  in  its  turn  overtopped  by  the  rod  of  magnesium,  which 
is  nearly  four  feet  long — about  twelve  times  longer  than  the  platinum 
cylinder  of  the  same  weight. 

The  firm  which  made  these  interesting  and  instructive  exhibitions 
received  three  medals,  two  of  gold  and  one  of  silver,  as  foUows : 

"  For  progress  in  metallurgy  and  refining  the  precious  metals,''  a  gold 
medaL 

"  For  improvements  in  the  construction  and  manufacture  of  platinum 
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solplliucio  acid  stiDs  cod  appui'atuK,  am\  fur  perfection  in  Hurkiiig  die 
prodooB  metalH,"  a  gold  nu'dal. 

'>  For  nitiate  vi  ailTer,  ctiloritl«  ol'  gold,  auiI  clieuiicat  and  utvlitllnrgv 
cal  j^c^aradons,"  a  BJlver  uiediij. 

QUIOKSILTEB  OF  SrATS  ASD  CALIFOBNIA. 

In  tii«  mineral  edilbitiou  nuwle  by  S|«vin  tliei-e  wa«  a  swrii*  uf  larjc* 
and  splendid  specimens  ol'  vinuivbar  ami  of  iiati\'e  (iiiickMil^er,  nItirJi 
ftdly  iUnBtratad  tbe  oclel«at«d  mine  of  Almiuluii.  Tliia  wmm  )>>-  (or  the 
flnest  display  of  qnicksOTer  aud  its  ores  in  tht'  Bxiwfiition.  mid  wiui  cal^ 
colated  to  impress  all  vrbo  saw  it  nitli  the  nniKvior  richoects  of  tlie  mitip. 
nie  ore  is  not  so  bvlIliaQt  and  iLigh-oolored  an  tlie  einiiahar  of  tiit*  >'f« 
Almaden nune, in  Oallfimiia;  it  ia  brawnisli  and  brick-red,  looking idmc 
like  peroxide  (rf  inm.  The  Aluiadon  liaa  Ixton  worked  lance  t)irt>if  (vntiiriM 
beftire  the  Ghristiati  era,  aiid  it  produces  tn»n  20,000  to  2l-.ihh>  8]>aiii»b 
qnintah  (2,000,000  ponnda  to  2,235,000  poimdx)  of  quicksilver  nnnnalli. 
The  statiislica  for  1863-'63  nliow  tliat  113,260  metric  qniutalA  of  iire  wm 
extracted,  and  tiiat  2,443  vorkmen  were  employed. 

13ie  oolleotions  from  ttie  Pacific  coiist  contuincd  BniUi*  of  sin-ctintaw 

fhnn  the  New  Almaden  mine;  the^tiwMriM.in  Fn'sixui ly;  Hnilfrvn 

other  localities  in  OaUfomio,  and  Heverul  iu)<'i''siiii;.'  s|«'.  iiikiik  fmiu  a 
new  localityin  Idaho.  Thcs.'  lust  consisti-il  of  riiil>.>H;iir  .-i"  liun'— liun' 
stone — with  disseminated  patches  and  nodidesul'  <-iimul»ai'  dI  ^iivM  puriij 
and  high  color.  Qnartz  is  not  ptvwiit.  Carbonate  of  limeappt'nnttobr 
as  much  the  gangiie  or  vein  stone  of  cinniibar,  as  qnartJi;  is  of  (fwld.  Tfc( 
following  d^ta  upon  the  proseut  production  and  exitort'  of  (]nickt«ilvcr  id 
California  are  from  the  Mercantile  Ga«^tt«  and  Annual  Itcvipw  for  1867: 

"  With  the  opening  of  new  mines  and  the  extenmou  of  those  dreadj 
opened,  the  capacity  for  the  production  of  this  metal  in  Oalifonua  i» 
being  rapidly  enlarged.  In  fact,  enongh  conld  eafflly  be  tiirnod  ont  ben 
to  supply  the  requirements  of  the  whole  world  without  severely  taxJn; 
the  energies  of  the  mines  now  being  worked  or  in  course  of  developoMit 
In  fact,  it  is  the  question  of  n  market  rather  than  the  snpply  of  ore  that 
most  concerns  the  owners  of  these  pro[>erties ;  and  siuM'  this  is  an  v^ 
cle  of  limited  use,  l)eing  restri<;ted  to  a  few  specific  purpuMw,  the  Mfr 
sumption  is  not,  like  many  other  commodities,  greatly  affected  t^  tlie 
price.  With  the  extension  of  mining  operations  and  the  »rti<  of  dviliw^ 
life,  there  must,  of  coarse,  be  a  corresponding  increase  in  the  dranand  fcr 
this  metal,  yet  these  are  slow  and  Ineonsiderable  coinitan^d  with  tk 
rapid  increase  in  the  power  for  producing  it  that  is  going  on  in  this  So*. 

"  The  New  Almaden  mine,  which  lias  now  i)een  worked  nearly  18  y»«n. 
with  a  steady  increase  of  prodnctivc  jtower,  when  worthed  to  it*  fU 
capacity,  is  still  taming  out  at  the  rate  of  over  30,000  flMkn  jumaally- 
the  ore  deposits  being  abundant,  nith  large  reser\'««  extrarled  u' 
retained  for  reduction  when  tlic  demand  may  call  for  it.    The  total  jW 
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of  this  mine  since  it  was  first  opened  approximates  half  a  million  flasks, 
worth,  at  the  lowest  calculation,  $20,000,000.  This  company  has  a  capi- 
tal of  $10,000,000,  employ  a  force  of  about  1,200  hands,  and  are  subject 
to  an  average  yearly  expenditure  of  over  $700,000.  About  one  year  ago 
the  company  made  large  additions  to  their  reduction  works,  increasing 
their  capacity  and  introducing  many  valuable  improvements,  whereby 
they  have  been  enabled  to  treat  with  profit  a  lower  grade  ore  than  before. 
The  New  Idria  mine,  situated  on  the  easterly  slope  of  the  coast  range,  in 
the  western  part  of  Fresno  county,  after  having  been  restrained  from 
being  worked  for  several  years  through  legal  proceedings,  resumed  oper- 
ations over  a  year  ago,  since  which  time  it  has  been  worked  vigorously, 
and  with  success,  nearly  300  hands  having  been  employed,  and  the  ore 
yielding  about  the  same  per  c^ent.  of  metal  as  that  from  the  New  Alma- 
den  mine.  About  12,000  flasks  of  quicksilver  are  turned  out  at  this  mine 
annnally,  and  the  ore  deposits  are  represented  as  looking  extremely 
favorable.  At  the  Chapman  or  San  Juan  Bautista  mine,  recently  oxxaied 
on  Chapman's  ranch,  three  and  a  half  miles  south  of  San  Jos^,  fiiruaces 
have  been  erected  capable  of  reducing  17,000  pounds  of  quicksilver  i)er 
month.  About  1,000  tons  of  ore  have  been  raised,  which  yields  at  the 
rat©  of  10  per  cent,  of  metal,  and  the  deposit  in  the  mine  appears  to  be 
large.  This  mine  is  turning  out  about  300  flasks  of  metal  i)er  month,  a 
rate  of  production  that  it  is  thought  can  be  kept  up  and  perhaps  largely 
increased.  The  Eedington  mine,  situate  in  Lake  county,  about  50  miles 
north  of  Suisun  City,  employs  200  men,  and  is  turning  out  about  1,000 
flasks  of  quicksilver  monthly.  Extensive  imi)roveinent«  have  been  made 
at  this  place,  and  it  is  considered  a  valuable  property,  as  the  deposits  are 
extensive  and  the  ore  of  fair  grade,  while  the  facilities  for  insuring  econ- 
omical reduction  are  many.  In  Pope  valley,  !N"apa  county,  a  valuable 
deposit  of  quicksilver  has  been  developed  mthin  the  past  year.  Quite 
recently  furnaces  having  a  capacity  for  reducing  eight  tons  of  ore  daily, 
with  other  works,  have  been  erected  at  this  place,  all  of  which,  should 

first  trials  warrant,  will  be  largely  added  to  the  ensuing  spring. 
•  •••••••• 

**The  three  year  contract  purchase  expires  in  April  next;  during  its 

existence  the  product  of  the  State  has  been  largely  increased,  not  only 

by  the  companies  interested,  but  by  the  resumption  of  the  New  Idria 

Company,  long  closed  by  an  injunction  issued  out  of  our  courts.    At 

present  the  monthly  production  of  the  New  Almaden  Company  is  i)laccd 

at  2^500  flasks — Bedington  Company  upwards  of  1,000.    The  Chapman 

Company  is  largely  owned  and  controlled  by  same  stoc^kholders,  will 

soon  produce  300  flasks  monthly;  besides  these,  the  x>roduct  of  the  New 

Idria  and  the  Ouadalupe,  and  others  about  commencing  operations,  must 

be  added ;  it  is  safe  to  place  the  total  monthly  production  of  the  State 

at  upwards  of  4,000  flasks,  or  say  50,000  in  1808.    Of  the  entire  product 

of  the  State  since  the  first  opening  of  the  mines  we  have  no  reliable 

data  as  to  quantity.    Our  first  exports  of  which  we  have  any  knowledge 
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vere  in  1862,  vhea  900  fin^kn  wt>ro  i<lii|iima  abroiid;  in  ISoS,  12,737 
flasks;  increasmgrsindly  until  18.-.!",  ivlii'ii  f;oviT!iiiifiit  took  ]«>!wp.>csi(m 
of  tlieNew  Almaden  mine,  tlii'ii  \]\r  i-.\piii'is  an-itrio]  in  tliai  .mmt  Tt> 
3,399  flasks  aa  agiunst  24,142  the  year  previous.  In  ISeO  Int  9,418 
flaaks  were  ezported,-ba£  in  the  ;ear  fidloiriag  ynxA  vu  again  reniMd 
at  the  mine,  and  Bhipments  at  onoe  increased  to  aboatSS^BMfladc*,  and 
have  ooQtanned  to  this  date  upon  a  tiberal  scale,  bo  that  fox  a  period  of 
16  yeais  we  have  sent  abroad  about  390,000  fladcs,  of  tiie  apptoaitntt 
value  of  $16,000,000.  The  ^vsent  atoofc  in  the  State  is  opvaids  if 
10,000  fla^s.  The  export  price  during  tlie  oontinBanoe  <d  tte  tkm- 
year  monopoly  was,  we  believe,  nnifbrmly  5S  cents,  and  fiw  looal  nae  « 
cents  per  ponndL  The  contracting  partus  zefBited  to  have  IliiiMStiili 
been  large  exporters  dnring  Qie  entire  period  of  tibeir  ooQtraet,  nd  feOT% 
to  a  considerable  extent,  bad  the  monopoly  (ftliemuketB  of  tliewariA- 
at  least  those  available  to  us — and  when  any  di^Kt^tkni  ww  riMin 
l^  outsiders  to  purchase  fi>r  export,  the  proposed  destinatiiuiirM  loqaM 
before  naming  the  price — hence  the  difficulty  for  mtmUu  past  of  ghriif 
any  lelrable  market  quotation.  The  omnpanies,  books,  and 
generally,  as  well  as  actual  products  of  the  mines,  have  all  been 
to  the  ontside  world  during  the  entire, contract  period  of  tbne  yttB. 
What  is  to  be  the  future  of  the  market  we  know  not,  bat  flrau  pnMt 
indications  prices  are  likely  to  rule  low,  chiefly  for  tlie  want  tit  an  ooflit 
commensurate  with  the  increased  product  of  the  Stat«.  The  local  an- 
sumption  of  the  coast  has  been  computed  at  about  oue-tlurd  of  tbe 
average  production.  In  regard  to  the  Bedingtou  Quicksilver  (Tompanj'. 
no  new  facts  of  general  interest  have  transpired  since  last  year.  Two 
hundred  men  arc  now  employed ;  the  production  for  the  incoming  ynr 
estimated  at  1,000  fioska  per  month — if  ore  should  improve  it  wifl  be 
lar^^r ;  with  ore  of  present  grade  and  with  present  capacity  of  wwks 
and  force  employed  will  produce  somewhat  over  1,000  flasks  monthly, 
while  by  enlarging  works  and  increasing  number  of  hands^  could,  with 
present  class  of  ores,  produce  much  more,  but  it  is  no  object  to  do  so  X 
I>resent  prices,  or  rather  limited  consumption,  for  the  real  trouble  is 
want  of  an  enlarged  market.  Deposits  of  ore  in  this  mine  are  no  doabt 
extensive,  and  thus  fiu-  have  proved  of  fair  grade.  Facilities  for  working 
the  mines  and  reducing  the  ores  are  good,  with  railroad  trunsimrtatioD. 
of  which  there  is  a  prosi>ect  at  an  early  day,  the  cost  of  shipment  to 
market  will  be  materially  reduced." 

Tlie  following  are  the  receipts  of  Quicksilver  in  San  Francisco  for  etA 
month  diuing  three  years  to  1808,  and  the  snm  total  thereof  at  far  u 
can  be  nscortained.  These  receipts  came  over  the  San  Frand(«co  and 
San  Joh6  railroad,  and  include  the  New  Abimden,  New  Idriu,  and  Chtf^ 
man  mines.  Tlie  parties  interested  in  other  mines  withheld  tiw 
figures  for  reasons  best  known  to  Uieniselves,  but  those  given  an » 
fair  criterion  of  the  prod'ict  of  this  metal  during  1867.  Tlie  receipts  vttr 
OB  follows : 
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Production  of  quicksilver  in  California. 


InJvunxrj 

InFebnuurj f 

iBlUich 

In  April 

In  May 

In  Jnae < 

InJnly 

In  Angiut 

In  September 

In  October 

In  November 

In  December 

TotalM 


1865. 

1866. 

1867. 

FUukg. 

Fla»k§. 

Flaaki. 

3,768 

4,524 

2,342 

3,512 

3,684 

711 

3,427 

4.557 

987 

4,050 

2,536 

9,727 

4,501 

2,877 

6,117 

4,000 

3,415 

2,699 

3,710 

3,830 

1,611 

4,500 

3,779 

988 

4,606 

3,491 

2,242 

3,010 

4,060 

6,014 

3,839 

2,221 

4,134 

4,271 

1,731 

1,531 

47,194 

40,725 

39,103 

In  addition  to  the  above,  the  Eedington  Company  produced  on  an 
average  abont  1,000  flasks  per  month,  which  would  increase  the  receipts 
for  1867  to  51,103  flasks. 

The  exports  to  the  diflferent  countries  for  1867,  and  the  previous  three 
years,  were  as  follows : 

Exports  of  quiclcsilcer^  1864-1867, 


NtwTork 

Greet  Britain... 

CUaa 

Mexico 

Soafh  America. 


Britiih  Columbia 
Otber  coBBtriee. . , 


Total  fladu 


1864. 

1865. 

1866. 

1,495 

6,800 

3,800 

1,609 

10,400 

3,000 

18,908 

14,248 

10,258 

7,483 

2,789 

9,561 

7,974 

7,500 

3,000 

100 

200 

575 

21 

24 

6 

337 

506. 

93 

36,927 

* 

42,469 

30,287 

1867. 

2,900 

1,500 

10,  Oil 

10,042 

3.800 

.ICO 

20 

280 

28,853 


And  the  exports  previously  have  been : 


FUuk: 

la  1863 26,014 

laUn 33,747 

la  1061 35,995 

lalSSO 9,448 

laUOB 3,399 

la  1896 24,142 


Flaak; 

In  1857 27,262 

In  1856 23,740 

I  Inl855 27,165 

In  1854 20.963 

In  1853 12,737 

In  1852 900 


Each  flask  contains  about  75  pounds  of  metal. 


PRODUCTION  AND   CONSUMPTION  OF 
GOLD  AND  SILVER 


CHAPTEE     VIII.    . 

AGGREGATE   PEODDCTION    OF  THE   PBECOKn 
METALS. 

DiFFiciaTT  or  OBTAnmra gTATtBTiCfl  roK  Earlv  PcRtons— Ejn-uiATEa  rvJacos^I 
OTunu— Hdhsoldt's  EiinifATxa  aitd  Statistics  fqk  the  Perkid  nou  t49lM 
16(3— Damsox'b  8TATEMIUIT8  OP  PxaDLCTioN  iH  Mkxico  asu  Sol-tii  AmeikiM 
BfcscHtor  Production  TO  1803— Period  fhum  leoiiTo  1B4?— PnuurrK  tw  1mm| 
CAR  AMD  or  European  Mikes— Period  prum  184S  to  leHiS—H.txmrH  nsuM 
ISG3— Fromjctiok  at  f  he  prerent  time  or  Gold  akd  8 rLVF.R— Silver  PruwwJ 
txcMkARQio  WBiLE  Sold  n  bbcrramvo    Ei^im^trx  hv  Newmakch  or  Ittqj 

'  AxrcjU.  Probvotioii—Tarix  or  loeRaaaTs  PanDOonMi  vaa  «*aHR  wt^ 

SUltKART.  ,  t 

ESTIMATES  OP  PBODlTOTKMr  TO  iSBB. 

In  this  chapter  the  attempt  is  made  io  pieaeat  a  r6sam4  (tftihe  igpe- 

gate  amouut  of  gold  and  silver  added  to  the  atock  of  the  world  in  hu- 
toric  times,  aod  to  show  the  production  and  consnmptioii  of  the  predcxu 
metuls  at  the  present  time,  based  ui>on  the  statistics  given  ia  the  fore- 
going pages  and  other  sources,  in  order  to  show  approximately  the 
preseut  annual  production  of  the  precious  metals,  and  to  compare  Uiis 
production  with  that  of  other  {leriuds.  In  regard  to  the  general  e«titnat«< 
of  aggregate  productiou,  and  est^cvially  in  regard  to  those  anterior 
.  to  the  16th  century,  it  is  necessary  to  premise  that  precision  is  imposs- 
hie.  Statistics  are  not  attainable,  and  the  field  is  open  for  coqjeetore. 
Jacob,  who  in  1831  published  his  Historical  Inquiry  into  the  Prodncdon  and 
Consumption  of  the  Precious  Metals,  has  attempted  to  give  a  connecttil 
view  of  the  production  of  the  precious  metals  trora  the  most  remote  Rgc* 
to  the  discovery  of  America  and  onward  to  the  date  of  his  pnblicatioo. 
Without  assuming  the  correctness  of  these  estimates  it  may  be  well,  in 
the  absence  of  any  others,  to  present  a  brief  ^iew  of  them  as  an  intro- 
duction to  the  more  precise  and  certain  data  given  to  us  by  HumboUt 
and  other  writers  for  the  i>eriod  from  the  discovery  of  America  to  Ae 
commencement  of  this  century.' 

'  McCnlloch  in  big  uticle  upoD  the  preciou«  mfltsli,  (Encycloprdik  BriUnakR,  ltM^)i^ 
tbsl  the  difficullj  of  inTestigBtion  of  ibe  prodoctioo  ftiid  coaaumpllon  of  th«  pradiMn  R^k 
■'in  at  leut  m  greAl  m  their  importuice.  They  are  not  in  tmth  of  •  kind  to  dhri  lij 
certain  conclDsioni,  aod  we  miul  be  contented  with  thoae  that  aeem  to  praaent  on  the  wbh 
the  itreataat  amount  of  probability."  He  doea  not  think  that  any  reliance  can  beplamdvf* 
the  acctiracy  of  the  eitiniatea  made  by  Jacob  knd  others  upon  the  prodncQon  dnriac  wlj 
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Jacob  assumes  as  a  basis  of  an  estimate  that  the  quantity  of  money 
in  existence  at  the  time  of  Augustus  was  about  £358,000,000.  He  esti- 
mates the  loss  of  gold  and  silver  by  wearing  to  be  at  the  rate  of  one 
port  in  360  annually,  so  that  a  gold  or  silver  coin  weighing  360  graius 
would  lose  a  grain  in  weight  yearly,  or  a  36th  part  in  10  years,  and 
upon  this  supposition  he  presents  a  table  lowing  the  decrease  in  the 
quantity  of  gold  and  silver  money*  in  the  Eoman  empire  between  the 
death  of  Augustus,  in  the  year  14,  and  the  termination  of  the  western 
empire,  in  the  years  between  470  and  490,  and  extends  the  same  hypo- 
thetic^ calculation  to  the  year  806.  By  this  constant  deduction  of  10 
per  cent,  for  wear  at  the  end  of  each  perioil  of  36  years,  he  reduces  the 
entire  amount  to  about  £35,000,000  in  the  year  800.  But  exception  may 
justly  be  taken  to  this  large  allowance  for  loss  by  wearing  while  no  addi- 
tion is  made  for  the  accessions  to  the  stock  by  mining  during  that  period. 
Jacob  himself  says  that  the  supplies  from  the  mines  of  gold  and  silver 
had  not  whoUy  ceased  in  the  reign  of  Augustus,  but  the  products 
were  trifling,  and  in  the  earlier  years  comprehended  in  his  table  had  the 
effect  of  slightly  lessening  the  decrease. 

It  is  impossible  to  form  more  than  a  conjecture  of  the  quantity  of 
precious  metals  produced  from  the  year  800  onward  to  1492,  the  date  of 
the  discovery  of  America;  but  Jacob,  who  made  a  carefiil  investigation 
upon  this  point  also,  was  disposed  to  conclude,  as  far  as  any  judgment 
could  be  formed  from  the  few  attainable  facts,  that  the  whole  quantity 
yielded  by  the  European  mines  during  that  period  did  not  average  more 
than  about  £100,000  annually,  and  that  it  certainly  was  not  more  than 
sufficient  to  supply  the  loss  by  waste  and  wear,  and  thus  to  keep  the 
stock  on  hand  about  equal  to  what  it  wa«  in  the  year  800.  Calculation 
showB  that  the  amount  required  ui)on  this  hypothesis  is,  for  the  692 
years,  £69,200,000.  It  appears  by  these  estimates,  which,  however, 
may  be  regarded  as  too  low,  that  at  the  time  of  the  discovery  of  America 
the  quantity  of  the  precious  metals  in  existence  in  Chiistendom  did  not 
amount  to  more  than  about  £35,000,000,  and  had  been  steadily  decreas- 
ing for  several  centuries,  or,  at  least,  the  annual  supply  was  not  more 
than  sufficient  to  supply  the  waste.  From  that  time  there  has  been  a 
continuous  although  variable  increase.  This  increased  production  ap- 
pears to  have  resulted  not  only  from  the  influx  of  gold  and  silver  from 
ttie  New  World,  but  also  from  the  remarkable  stimulus  which  these  new 
discoveries  gave  to  mining  industry  thi'oughout  Europe.  Jacob  says 
that  "  the  discovery  of  America  and  of  the  mines  it  contained  seems  to 
have  kindled  a  most  vehement  passion  for  exploring  the  bowels  of  the 
earth  in  search  for  gold  in  most  of  the  countries  of  Europe.^  There  was 
in  fjBMJt  a  great  mining  excitement,  and  between  the  years  1538  and  1562 
more  than  a^housand  leases  of  mines  were  taken. 

For  the  eight  years  from  1492  to  1500  Humboldt  estimated  that  the  aver- 
age annual  supply  of  the  precious  metals  to  Europe  from  America  was  about 
£52,000  sterling.    The  flrst  large  shipment  of  gold  to  Europe  was  by 
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Orando  in  1502,  and  amounted  to  about  £70,000  sterling  in  yalne,  but  the 
greaterpart  of  this  was  lost  by  the  wrecking  of  the  vessels  in  a  great 
storm* 

It  is  believed  that  the  gold  ooUected  by  tiie  varions  e^orerq  of  America 
from  the  year  1500  to  the  invasion  of  Mexico  by  Chnrtes  in  1519,  may 
have  equalled,  but  did  not  exceed,  the  amount  which  Humboldt  ^Mrfimaf^ 
as  the  annual  product  between  1402  and  1800,  or  £62,000  sterling  per 
annum. 

When  Gortez  invaded  Mexico  he  received  presents  from  Montesuns 
equal  to  nearly  £70,000  sterling  in  value,  and  tto  tribute  paid  most  have 
amounted  to  £65,000  more.  Bemal  Diaz  states  that  the  plunder  which 
fell  into  the  hands  of  the  Spaniard»at  the  cloture  <tf  Tenochtitlan  was 
equivalent  to  £80,000. 

Twenty  yearslater  Peru  was  invaded  by  Pizano.  Here, also, minesof 
the  precious  metals  had  long  been  wrought  for  the  Incas,  but  the  chief 
supply  of  silver  appears  to  have  been  obtained  fh>m  argentiferoas  lead. 
In  1545  the  rich  mines  of  Potosi  were  discovered,  and  this  marks  a  new 
era  in  the  production  of  silver.  In  1030  the  veins  of  Pasco  were  dis- 
covered, and  those  of  Oualgayoc  in  1771. 

Taking  Humboldt's  estimatoofanaverageannual  production  of  £52,000^ 
Jacob  extends  his  calculations  as  follows:  The  increase  in  the  prodiie- 
tion  was— 

From  1492  to  1521,  29  years,  at  £52,000 £1,308,000 

Capture  of  Mexico  (1521)  to  1545,  25  years,  at  the  annual 
rate,  as  estimated  by  Humboldt,  of  £630,000 15, 750,  (WO 

Total  addition  in  G3  years 17, 058,000 

Add  stock  on  hand  in  1492 33,074,:>o6 

Total  to  1545 £50,  732,256 

From  this  i)eriod  onward  the  annual  average  production  in  the  Ameri- 
cas is  estimated  to  have  approached  810,000,000,  or  about  £2,100,000. 
In  EuroiMS  the  produ<itioii  was  eiiliau<?ed  to  about  £150,000  annually. 
At  this  Kite  of  8upi)ly  for  54  ^ears,  to  1600,  the  total  amount  wa«  about 
£121,500,000.  To  this  calculated  amount,  including  the  amoiuit  of  about 
£50,000,000  on  hand  in  1545,  he  applies  the  same  estimated  reduction  by 
wear,  or  one-tenth  part  in  36  years,  and  thus  reduces  the  estimate  of  the 
stock  of  precious  metals  at  the  end  of  1599  to  about  £155,000,000.* 

In  his  succiH3diu[^  esthnat^'s  up  to  the  l>eg:innin|jf  of  this  century,  he 
phures  the  amount  on  hand  in  P^urope  at  that  time,  after  diHluctin^  vhat 
had  l)een  w^nt  to  Asia,  and  what  was  snpiH)sed  to  have  bt*en  us^mI  in  the 
arts,  at  £13(),000,0<M).  In  respe<*t  to  the  shipments  of  ^oldjto  Asia,  anJ 
to  the  amounts  which  are  deducted,  he  ol)ser>'es: 

"In  the  absence  of  any  precise  facts,  and  with  but  little  conildemvin 

*  It  win  be  Doted  tbat  there  is  a  discrepancy  between  this  amount  and  that  in  the  •iiJiina'7 
on  page  204,  which  is  there  explained.  , 
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« 

an  approximation  to  accuracy,  we  may  venture  to  suppose  that  the 
precious  metals  which  passed  from  Euroi)e  to  Asia  in  the  112  years,  from 
the  first  discovery  of  America  to  the  end  of  the  16th  century,  amounted 
to  one-tenth  of  the  whole  quantity  produced,  or  about  £14,000,000;  and 
we  may  further  suppose  that  one-fifth  of  the  gold  and  silver  had  been 
abstracted  from  its  primary  use  as  money  and  converted  into  other  com- 
modities, either  for  use  or  ornament." 

This  explanation  will  he  sufficient  to  introduce  the  figures  which  follow, 
compiled  fix)m  the  estimates  made  by  that  author:^ 

Stock  on  hand  in  1492 £34, 000, 000 

Production  149^-1599  over  loss  and  wear . .  £138, 000, 000 

Used  in  the  arts £28, 000, 000 

Sent  to  Asia 14, 000, 000 

Total  deductions  1493-1699 42, 000, 000 

Xet  gain  1493-1599 96, 000, 000 

■I 

Stock  on  hand  at  the  end  of  1599 130, 000, 000 

Productions  of  XVIIth  century 337, 500, 000 

Sent  to  Asia £33,250,000 

tJsed  in  the  arts 60, 250, 000 

Wear  and  loss 77, 000, 000 

Total  deduction  for  XVnth  century 170,500,000 

Net  gain  of  XVHth  century 167, 000, 000 

Stock  on  hand  at  the  end  of  1699 297, 000, 000 

Productions  of  1700  to  1809 880,000,000 

Sent  to  Asia £352, 000, 000 

Used  in  the  arts 352,000,000 

Wear  and  loss 93, 000, 000 

Total  deductions  1700  to  1809 797, 000, 000 

Ket  gain  fix)m  1700  to  1809 83, 000, 000 

Stock  on  hand  at  the  end  of  1809 380, 000, 000 

Production  fixim  1810  to  1829 103, 736, 000 

Sent  to  Asia £40, 000, 000 

Used  in  the  arts 112, 252, 220 

Wear  and  loss 18, 095, 220 

Total  deductions  from  1810  to  1829 170, 343, 440 

Decrease  from  1810  to  1829 66, 611, 440 

Stock  on  hand  at  end  of  1829 £313,388, 560 

^See  '^Historical  Inqairy,"  &c.,  ii,  pp.  70,  131, 214. 


This  tabnlsr  preBentBtira  Ap  to 
H,  nu^  be  aBalysed  as  iidlovB  i 
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!Uid  the  statements  whicli  [»revwl^ 


Pxrlad. 

A».o™,«b«,*' 

CMdlav«. 

SMMJWi, 

Onhwiil  lu  llmi!  ol  Aagatat.  yen  It 

x3»i,oaa,ooa 

J 

2334. 000,  om 

S9.«n,ooo 
19,  son,  000 
n.owoM 
i)3,ono,aoo 



<«».<KK).ODO 

■ija.KK).<iott 
3^,500.  ooa 

880.000,  000 

«»^  000,  ODD 

ea,Ksa,(uo 

3SS.B00.OW 

nta.iso.im 

Ktm.ssa.m 

4I.TO3.       , 

■ 

The  Bom  of  these  dednotioiiB  thns  made  by  Jacob  1b  £l^4Slfi00i^Mi  mi 
the  total  prodaetaon,  £1,783,000,000;  or,  in  dollars,  in  immd  nmdis^ 
t8,91S,000,000. 

I  have  been  thiu  particnlar  in  presenting  these  mUntikem  fay  Jank) 
in  Older  tiiat  readers  may  form  their  own  condnskns  in  req^ect  to  ttor 
accuracy  or  claims  to  adoption.  It  a^tears  improbable  that  the  loss  lij 
vear  has  been  as  great  as  Jacob  amitfn^  and  much  move  doobtAil  ttat 
the  production  of  gold  and  silver  atterly  ceased  during  tiie  period  ftni 
the  reign  of  Augustus  to  800.  It  \s  more  reasonable  to  believe  that  the 
supply  was  at  least  equal  to  the  vaste  by  loss  tad  wear.  Oold-digging 
is  an  occupation  which  may  be  followed  in  the  most  dark  and  troabM 
times,  and  by  savage  races,  and  as  we  have  no  reason  to  conclude  that  the 
purchasing  power  of  the  precious  metals  was  impaired  during  that  period, 
the  usual  inducement  for  their  extraction  from  the  earth  remained. 

HUMBOLDT'S  STATISTICS. 

For  the  statistics  of  the  production  of  gold  and  sUvcr  in  America  from 
the  discovery  of  the  country  to  the  year  1803,  reliance  is  placed  chiefly 
upon  the  celebrated  work  of  Baron  Humboldt,  the  "Political  Essay  apoo 
the  Bangdom  of  New  Spain,"  in  wliich,  in  addition  to  an  account  of  the 

'  Jacob,  Id  chap,  xiv,  page  361,  awDinM  that  the  aaniial  prddncUoa  of  pjld  fRMBflPCli 
149Q,  a  period  of  690  yean,  wai  about  £  100,000  per  year,  aod  iDaamuch  a*  tbe  amMH  ia 
drculatioD  al  both  periods  was  Dearly  the  aame,  the  pTodaction  wai  onlj  mffieiaBt  tt  cM>- 
peuiate  for  tbe  lo««  bj  near ;  £60,000,000,  therefoie,  repreeenta  both  the  prDdDetlan  aod  kM. 

■  There  ii  here  a  discrepaocj  in  Jacob'H  ilalementa.  In  the  table,  and  the  tul  bf^ 
which  It  U  tftkeu,  (il,pBKe70,)he^Tei  £i:te,000,000a«  theprodactloD  ia  thatpmad,0T« 
ftod  aboT*  thelOH  by  we«r.     But  tbe  data  hegiveeoD  pages  03,  S3,  audfll,«bow  aprodw- 

Uon  from  U92  to  15«  of £1T,06MW 

]54fitol599of 19r,Wt.(>l( 


Total.. 


jEI3BJ»<f       , 

And  tbe  italementa  of  loai  by  wear  on  pagM  M  and  63  amonnt  to  £18,488,000  MlbM       { 
I,  including  aUo  the  wear  on  the  before  eziitiog  £34,000,000.     And  be  (Inttv  (UM 
Q  band  at  tbe  end  of  I&90  u  about  £166,000,000. 
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examinations  of  the  mines  made  by  liim,  all  the  available  data  relating 
to  the  subject  of  the  production  and  export  of  the  precious  metals  are 
brought  together. 

This  eminent  authority  estimates  that  the  annual  average  supplies  of 
the  precious  metals  derived  from  America  were  as  foUows:^ 


From  1402  to  1500. 
From  1500  to  1545. 
From  1545  to  1600. 


Average  per  year. 
$250,  000 
3, 000, 000 
.    11,000,000 


From  1600  to  1700 
From  1700  to  1750 
From  1750  to  1803 


Average  per  year. 

$16,000,000 

25,  500,  000 

35, 300, 000 


In  a  recapitulation  of  the  value  of  the  gold  and  silver  raised  from  the 
American  mines  from  1492  to  1803,  he  estimates  the  amount — 

Registered:  Piastres. 

From  Spanish  colonies 4, 035, 156, 000 

From  Portuguese  colonies 684, 544, 000 

Not  registered: 

From  Spanish  colonies 816, 000, 000 

From  Portuguese  colonies 171, 000, 000 


Total 5, 706,  700, 000 


These  statements,  and  the  tables  in  detail,  by  Baron  Hiunboldt,  upon 
which  they  are  founded,  have  been  carefully  studied  and  compared  by 
Mr.  Danson,  who  finds  reason  to  amend  them.  In  an  elaborate  article 
published  in  1851,'  he  reviews  the  subject,  and  presents  the  following 
amended  statement,  which  reduces  the  total,  as  given  by  Baron  Hum- 
boldt, by  138,506,000  piastres,  or  a  little  more  than  two  per  cent. 

Amended  statement 


Conntry. 


Regriiitered 
piaatrea. 


From  K«w  Spain,  (gold  and  illver) !    1,767,952,000 

1, 769,  698, 000 
332. 000. 000 
737, 544,  000 


tIz:  Poto«i.  Pasco,  Oualgayoc,  Huantf^aya,  &c.,  (silver)  — 

Prom  the  Spanish  colonies,  6cc,  under  New  Spain,  (gold) , 

Bnall.(gold) 


Contraband 
piastres. 


Grand  total,  (plattrw) . 


4, 607, 194, 000 
961, 000, 000 


5,  568,  194, 000 


260,000,000 

434, 000, 000 

82,000,000 

185,000,000 


961, 000, 000 


Of  this  whole  amount,  1,415,544,000  piastres  (exchange  at  4«.  M.y 
£300,803,100)  is  supposed  to  havebeen  gold,  and  4,152,650,000  piastres 


Snr  La  Noavelle  Espagne,  iii,  428,  2d  ed. 
'  '*  On  Hne  quantity  of  fi^old  and  silver  supposed  to  bare  passed  from  America  to  Europe  from 
the  diaoavmy  of  the  former  country  to  the  present  time,  bj  J.  T.  Danson."    Read  before  the 
StatUtieal  8ociet J  of  London,  December  16, 1850,  and  published  in  the  Journal,  vol,  xiv,  1851. 
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/C8S4,350,B35)  silver.  But  this  doei^  not  rIiow  the  amotint  of  theprpdoa 
■tula  taken  to  Europe.  An  allowance  ia  t«  be  made  for  the  quantity 
j«taino(]  in  Aineriea,  and  for  such  jKirtionfi  as  were  esported  to  atber 
Conntries  than  Eiiropo.  Humboldt  estimated  tliis  down  to  1S03,  at  u 
BOnual  average  of  600,000  piastres.  Danson  obaerves  that  1»  Hamboldfi 
estimates  no  allowance  is  made  for  wear  and  for  the  caAuallowiesduriDglhe 
hree  centuries,  and  allowing  for  gold  and  silver  together  only  one-fnnrtli 
of  one  per  cent',  per  annum,  on  a  probable  avernge  tif  50,000,(100  pinstnt 
iu  use,  he  makes  the  twtalto  be  deducted  37,500,000  iiiastres,  as  Hhown  in 
the  folloning  amended  account,  which  he  presents: 

Piutm. 
Gold  in  nse  in  America  at  the  arrival  of  the  Spaniards..        40,000,000 
Gold  and  silver  niiwd  from  the  inino^  '  stween  1492  and 

1803 5,568,194,000 

1.  Doduct  the  qnantit}'  prolwbly  consumed 

iu  America  during  the  three  »         ries      HMtras. 

ended  in  1803 37, 500, 000 

'.  Also  the  ([uantity  supposed  to  h  iilu- 

ing  in  America  in  1803 ...  133,  OOO,  000 

3.  And  the  quantity  8Hppoi4e<I  to  i-un 

sent  elsewhere  than  to  Europe 133,  OltO,  000 

3i:3,  :m,  ono 

Total  value  of  Imth  metala  sent  to  Europe  down  to  1803..  5, 2&t,  tiW,  OM 
or,  sterling  exchange  .it  4s.  3*?.,  £1,122,907,475. 

Dansou  obse^^'e8  (liat  this  is  apparently  the  best  aecouot  that  can  be 
fi-amed  down  t«  1803. 

Humboldt  gives  the  following  estimate  of  the  production  of  the  uiinM 
of  the  New  World  at  the  commencement  of  tliis  century : ' 

Annual  produce  of  the  minex  of  America  at  the  commencement  of  the  mM- 
teenth  century. 


BOLD. 

Vd«=f^ 

C«iile. 

Kllop™^ 

Mm™  of 
C<u<)l<. 

a!  WD 

^^ 

M,505 
59,  WW 

sue 

8)1, oso 

39. TDD 

OT.5W    eiM* 

«,K7           *,*• 
110,  K4           !«* 

TlnrDf all;  ol  Bdiddi  Afro 

7S,aL7 

17,  Wl 

■^.^s>.s*a 

T95.MI      Ksia, 

'CJUhI  by  UcCuUdcIi  Encj.  BriL,  zviii,  460. 
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He  fhrther  estimated  the  production  at  that  time  of  the  Europeau 
mines  and  those  of  northern  Asia  at  about  £1,000,000  in  addition.^ 

Chevalier  also,  citing  from  Humboldt's  New  Spain,  says  that  Hum- 
boldt calculated  that  the  gold  production  of  America,  Europe  and 
Asiatic  Bnssia  amounted  to    15,800  kilograms,*  (£2,180,400.)    Cheva- 
lier considers  it  doubtful  if  the  gold  which  the  Christian  nations  drew 
from  other  sources,  and  especiaUy  from  Africa,  added  a  weight  of  2,000 
kilograms  (£276^000)  to  this  supply.    He  therefore  estimated  that  18,000 
kilograms,  valued  at  £2,484,000,  or  about  $12,420,000,  would  cover  the 
amount  of  gold  which  then  reached  the  Christian  nations.^    By  including 
the  island  of  Borneo  and  several  other  localities  in  the  Indian  archipel- 
ago, he  supposes  that  the  amount  of  pure  gold  may  have  been  about 
24,000  kilograms,  worth  about  £3,312,000. 

Birkmyre  places  the  amount  of  pure  gold  produced  in  America  in 
1801  at  40,331  pounds  troy ;  in  Europe  and  Northern  Asia,  (exclusive  of 
China  and  Japan,)  4,916  pounds;  total  51,247  pounds,  equal  to  55,910 
poands  of  British  standard  gold,  and  valued  at  £2,612,200. 

It  will  thus  be  seen  that  these  authorities  concur  in  estimating  the 
value  of  the  production  of  gold  at  the  commencement  of  this  century  at 
aboat  $13,000,000,  in  round  numbers,  and  this  is  the  sum  which  has 
been  adopted  in  the  tabular  statements. 

It  will  be  observed,  also,  in  the  table  given  from  Humboldt,  that  the 
supply  was  derived  chiefly  from  South  America  and  Mexico.  Gold  was 
most  abundantly  produced  in  New  Orauada,  Brazil  and  Chili,  and  silver 
in  Mexico  and  Peru.  The  supply  of  silver  at  that  period  from  America 
was  about  800,000  kilograms,  according  to  Humboldt,  and  in  all,  accord- 
ing to  Chevalier,  about  900,000  kilograms,  valued  at  £7,965,000. 

Phillips  places  it  at  2,337,300  troy  pounds,  the  value  of  which  would 
be  approximately  in  round  numbers  $35,000,000.  Of  this  amount  61 
P^r  cent,  was  obtained  from  Mexico. 

KlfiSUM^  OF  PRODUCTION  TO  1803. 

If,  for  the  sake  of  presenting  a  connected  view  of  the  accumulation  of 
tke  precious  metals,  we  adopt  the  figures  given  by  Jacob  for  the  amount 
on  hand  at  the  time  of  the  discovery  of  America,  and  the  revised  esti- 
niates  of  the  statistics  given  by  Humboldt,  the  result  may  be  considered 
^  nearest  approximation  that  can  now  be  attained.  The  aggregate  pro- 
duction of  Europe  for  the  period  from  1492  to  1803  is  also  to  be  added. 
Here  it  may  again  be  premised  that  we  have  to  depend  ux)oii  estimates 
rather  than  on  statistics.  We  are  not,  however,  entirely  in  the  dark  in 
itigpect  to  the  yield  of  the  mines  for  at  least  a  portion  of  the  time. 

'HcCvllocb,  efltiiDAtixig  the  dollar  at  As.  6d.,  makes  the  total  of  the  table  equal  to  £9,6(36,000, 
tod  the  total,  includiDg  Europe  and  Asia,  at  £11,000,000  in  round  numbers. 

'The  kilogram  of  fine  gold,  by  the  terms  of  the  law  7  Germinal,  year  11,  is  equal  to  3,444 
francs  44  centimes,  (£138.)    See  Chevalier,  p.  54. 

'Cheyalier  on  Gold,  Cobden's  translation,  pp.  54,  55. 
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Jacob,  ritiiig  from  .Vjidre,'  states  that  "the  average  pi-otliict  oftlw 
niiiiea  of  Kiiro]>e,  iueludiug  tlio^  of  tlie  RnseUHii  <li)uiinion»  i)i  Ama,  did 
nut  in  tlie  lant  'Jf>  ye«tTs  uf  the  IStb  venttir;  ninonnt  to  more  gold  thun 
cquul  ui  ralav  to  £200,000,  and  sIIvlt  equal  t^  £000,000.  Of  tliis  gtdd, 
murv  tliiui  oiiu-liHlf  wa«  fielded  by  tlie  mines  of  BiiMsia,  whieh  alTurdtd 
none  befoi-e  Mieycftr  1704.  Of  the  reinaiuder,  the  greater  pordonwu 
extracted  fmm  the  Austrian  d^miiitione,  and  the  remainder  in  viuwiu 
Kinall  qiiantitie«  &om  Saxony,  Pm.s»ia.  and  Haiiuver."  The  nRMuU  pro- 
duction, duiing  that  period,  was  nearly  as  folluwn: 

Ru«aia £ISO,  DUO 

AuBtria 200.  UM 

Saxony HW,  OW 

Prussia  and  Hanover 110, 000 

Other  sources 40,000 

Total £ttW,O0» 


It  i»  obHerve<l  that  the  niine'4  of  Germany,  with  tlie  exceplion  of  tboN 
of  Saxony,  wei-e  very  littU*  workwl  or  kiiun-u  until  the  end  of  tlw  )i 
from  800  to  liHHI,  and  that  the  time  uf  the  greatest  yirJd  was  hut  * 
years  hefoi-e  the  termination  of  that  iMsrioil,  so  tliat  if  the  avet 
antmal  qnantify  proilured  l>Rtween  800  and  IflOO  lie  estimated  at  t 
seveiilb  or  one-eighth  of  the  avemge  Iwtwueii  1780  and  1800,  il  eaniwl 
be  far  from  the  truth.    U  we  ac<H^-)it  £liO<),(HM)  as  the  yield  tor  llie  Ua 
li3  years  of  the  period  following  tLe  tliwovery,  and  as^mne  an  lui&iud 
average  of  £100,000  for  the  remainder,  we  have  a  tiital  of  £12.j«l,ll»», 
or,  in  ronnd  nninbers,  4212.500,000,  as  the  sum  to  be  ci-edited  to  Kun^ 
in  the  suceeeding  summary,  no  allowance  being  made  for  loss,  or  fortte 
production  of  India,  China,  Japan  and  Centi-al  Axia. 

Appriuimate  prodiictioti  /ri»H  1492  to  1803. 

Nortli  iind  South  Anieriea 85,  <>08,  lW,Ofl(i 

Eumi>e 212, 600,1 


Tirt  ai : $5, 820,  fiM,  ( 

PERIOD  FROM  1803  TO  1848. 

The  productiou  of  gold  reinainett  nearly  constant  from  year  toyeoraftf 
1800  until  tlte  mines  of  Uussia  and  Silieria  begau  to  be  more  exteusirelf 
worked  from  ISlOonwards.  Theproduetion  of  silveihad  been  inereaanft 
but  about  this  time  (1809)  the  revolution  commenced  in  Mexico,  and  tlw 
pRxluction  of  the  mines  was  greatly  diminished.  Jaeob  estimates  tint 
it  was  lessened  one-hall,  but  this  ia  eonsidered  by  some  as  an  exaggeradon. 

Danson,  in  the  elaborate  memou-  before  referred  to,  has  carpfiiBf 


■C.  C.  Andn,  Keaeite  Zablenatatulik,  Ac,  Slaltg^rt,  1823.     Jacob,  i.  3S9. 
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investigated  the  statiBtical  returns  from  both  Korth  and  South  America 

for  this  period  of  45  years.    He  considers  the  most  authentic  existiii|>: 

materials  to  be  the  collection  of  returns  elicited  from  British  consuls 

resident  iu  the  mining  countries  of  America,  in  reply  to  a  circular  issued 

by  the  minister  of  foreign  affairs  in  1830.^    Eeference  is  also  made  to 

the  work  of  Duport.*    The  statistical  tables  which  he  presents  of  the 

production  of  the  different  countries  have  been  referred  to,  and  some  ot 

them  given  in  the  preceding  pages  of  this  report,  as,  for  example,  under 

Mexico,  page  156.    The  general  summary  of  these  tables  is  given  as 

follows:^ 

Both  Americas;  general  summary  of  production  1804-'48. 


Meiieo 

Fmi... 


BaeBM  Ajrei. 

CMH* 

Coloaibift 

Bnifl 


CdBtnl  America,  t. 
tiitodSUtM 


Total,  dollan 


PmiDdi  iterling,  at  U,  3<l . 


SUver. 


Gold. 


1702, 086,873    , 

216, 485, 527 

287, 143. 190 

38,555,905 

170,000 


$1, 244, 380, 794 


£259,245,995 


$84,920,225 

31, 566, 898 
170,691,290 

99,963,316 
204,255,3^ 

95. 000. 000 
9,000,000 

15, 500, 000 


$710, 897. 057 


£148,103,550 


This  giA'e^  a  total  value  for  the  two  metals  of  $1,955,277, 581 ;  in  round 
numbers  11,955,000,000. ' 

Th£re  are  no  similar  complete  statistical  summaries  of  the  production 
of  the  precious  metals  in  Europe  and  Asia  during  this  period.  The  bulk 
of  the  product  was,  however,  obtained  from  the  Russian  gold  field,  the 
yield  of  which  increased  rapidly  from  1825  to  1848.  (See  pages  92,  93.) 
Prom  the  data  there  given  the  total  value  of  the  production  from  1800  to 
1^  may  be  set  down  at  $200,000,000,  in  round  numbers. 

For  the  production  of  the  European  mines  for  the  period  of  45  years, 
(1803  to  1848,)  I  have  been  unable,  after  prolonged  examination  of 
^thorities,  to  arrive  at  any  very  satisfactory  conclusion.  Hyi)otliesis 
seems  to  have  taken  the  place  of  statistics,  and  even  the  estimates  which 

'These  letarns  were  made  public  in  two  Bets,  one  in  1832,  Parliamentary  Papers,  No.  338, 
*ad  the  other  in  1843,  Parliamentary  Papers,  No.  476  of  those  years. 

'De  U  pfodQctiondes  Metaax  precieux  an  Mexique,  &c.,  par  St.  Clair  Duport.    8vo.,  Paris, 
J8I3. 
'Danson,  1857,  Joar.  Stat.  Soc.  Lon.,  xiv,  43. 

^CommiHioner  Wilson,  in  his  report  for  the  year  1867,  calls  attention  to  an  error  in  Mr. 
DiHisoii't  tslmlar  statement  for  Chili.  It  is  stated  that  about  $30,000,000  which  should  have 
been  added  to  the  silver  product  was  inadvertently  added  to  the  gold ;  thus  the  figures  for 
the  gold  shonld  be  170,757,532,  and  for  silver,  $56,525,000. 

*Mr.  Danson  supposes  that  of  this  amount  £360,579,545  was  sent  to  Europe.    Adding 
£1,188,997,475,  the  quantity  sent  to  Europe  from  1492  to  the  end  of  1803,  and  we  have  a  total 
of  £1,483,577,020. 
14  O 
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havt>  Imm'I)  made  arf  ko  ciiiHbinciI  with  tli«  ot«titnftt««  and  retnnts  of  the 
pnxluctiiiHof  Kii!u«ln,  Anin,  and  America  tlmt  it  is  impossible  to  liepantte 
tiiein  iti  a  MtiHliu^ttn-y  inniiuer. 

Iliiiii1)otdt.iM  alrviHlj-  mIiowh,  eMtimut*^  th«>valiu>or  the  Hotmiil  {inxlnn- 
of  tht'  Ennipi'flii  miiKMH  of  Hungary,  Susoiiy,  and  those  of  northern  Amh. 
at  the  cMinmenri'nieiit  of  thin  (^eijtnrj-,  at  £1,(KHI,UOO.  By  xnbliwtiiig 
tlie  pDKlnee  of  Hufviia  from  tliia  total  tJie  r^miaiiider  shonlil  renresent, 
ftpproxinialetly,  the  pn>diictioD  of  Europe  at  lliat  time.  TakiHK  fw  tin 
Kiiseian  pnalnetioii  the  average  of  3It2  kilograms,  {i>ide  page  !t2,|  valw 
£M,OQG,  till'  reHiilt  in  £!)lo,mt4;  lii  dullard,  at  ftri  U>the  pound, H~^'^- 
This  re«iilt  a4XH>rdH  elosety  with  the  foltuwiiig  caUrolntion  for  auotiia 
period,  1810  to  ItUO: 

Jacob  8ayH  that  a  couimuuication  from  Banm  Uuinboldt  to  Vogget- 
durfs  Atinalnn,  ahowis  that  "the  unnuiU  proilure  of  the  precious  metall 
in  Europe  and  Aiiiatir  Kusaia  anionntft  to  ^.^.lOO  marcs  of  gold  ood 
a(K,0«0  inare«  of  Kiher,  of  wUieU  "«,5(KI  of  silver  and  ^2,000  of  goW 
were  from  the  Uuiwian  empire.  The  value  of  this  gold  is  about  £7:20,00^ 
and  of  thp  silvpr  £j;JO,000,  being  together  £l,2.'i0,000annHally,  oriart* 
period  of  20  years,  from  1810  to  1829,  £23,000,IHH).'"  [£2rj,0<W,WW.J  If  J 
from  tliiH  total  aa  con-eeted,  iu  round  npmberH  |125,(KM>,OOU,  we  suhtntt 
the  production  of  ICuHsia  for  tlie  same  period,  viz,  |^],OOU,'KW  iu  nJat 
111  round  uiimlH-ni,  we  obtain  the  eiun  of  194,000,000,  or  an  average  </ 
abtnit  $4,700,000  a  year  for  the  prodnetiou  of  Eur<)|>e.  The  flgUK* 
^veii  by  Phillips  for  the  productiou  of  silver  and  gold  in  1800  show 
ag(!Tegate  value  of  $."{,000,000,  in  round  numbers. 

Birkniyre's  table  of  prodiietion  of  gold  and  silver  in  the  year»  l^aixl 
law,  (Appendix  D,  Table  XIV,)  shows  a  value  of  £1,309,000  for  Europe 
in  liiAi,  or  iu  doUara,  t6,i>48,000  in  rouud  numbers. 

Ouuaidering  the  tbregoingdatii,  I  haveassnmed  that  the  average  anuaiL 
value  of  the  production  in  Europe  from  ISOO  to  1848,  47  yearn,  *« 
17,000,000,*  Hhowing  a  total  value  of  1329,000,000.  and  with  Uie  additka 
of  the  produw  of  Russia,  *529,0O0,000. 

The  total  production  for  this  period,  (ISai  to  1848,)  without  any  alIo»- 
ance  being  made  for  loss,  or  for  the  yield  of  China  and  India,  mny  Im 
summed  up  approximately  a»  follows :  . 

A^rej/ate  production  from  1803  to  1848, 

North  and  South  Anieriea ♦l,9.'jB,0(»,(l(»' 

Russia L'00,OOO.W 

Europe ;jl.*9,O0O.0«(l 


Totrf «2,484,000,0»  ,1 

'  Jacob,  ii,  p.  sea 

*Thi>  ia  wnrfdilmUy  ^ots  the  pnwnt  prodacllOD  ■■  ■hown  bj  ih*  UttttMBMet. 
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PEODUCTIOX  FROM  1848  TO  1868. 

.  At  the  time  of  the  discovery  of  gold  in  California  in  1848,  the  aggre- 
pite  annual  production  of  the  metal  including  a  nominal  estimate  of 
110,000,000  for  Asia,  was  not  over  $40,000,000.  The  rapid  incre^e  in  the 
production  from  that  time  is  well  known.  Three  years  later  the  Ans- 
tralian  i^aoers  contributed  to  swell  the  amount,  until  in  1853  the  aggre- 
j^te  annual  production  of  gold  reached  its  maximum,  and  was  no  less  than 
1193,500,000  in  value,  as  shown  in  the  annexed  tabidar  statement. 
From  that  time  to  the  present  the  production  has  been  steadily  decreas- 
ing, although  maintained  in  part  by  tlie  discovery  of  one  new  region 
after  another. 

m 

Production  of  gold  and  siher  in  1853.  "^ 


r    A  \> 


Conntrj. 


CallfBraia  and  other  portioni  of  the  United  States  * 

AulT«lia« 

K«da and  Siberia* 

Moieo  and  Soath  America  * 

tvopt.*  <Mttmat6d) 

AMea,  (Mllmafted) ^ 

BtciMndBastlndiea' 

Ja^ tad Owitral  Alia' 


Gold. 

$61, 000, 000 
60,000,000 
15, 000, 000 
8,000,000 
1.500,000 
1.000,000 
5.000,000 
5,000,000 


Silver. 


$700,000 

29.00U,000 

7.300,000 


Total. 


$61, 000, 000 

60, 000, 000 

15. 700, 000 

37, 000,  000 

8,800,000 

•1,000,000 

5,000,000 

5,000,000 


Tatal. 


156,500,000    I        37,000,000    I      193.500,000 


The  production  of  silver  may  be  considered  to  have  been  pretty  uni- 
formly maintained  until  the  year  1860-'61,  when  the  great  Comstock  lode 
and  the  other  silver  regions  of  !Nevada  were  discovered.  Since  that  time 
the  annual  production  of  silver  has  been  increasing,  and  may  now  be 
visaed  at  about  (54,000,000,  as  shown  in  succeeding  tabular  statement. 

This  table  shows  approximately  the  production  at  the  present  time  in 
tlie  principal  gold  and  silver  regions  of  the  globe.  The  statistics  of  the 
goU  production  have  already  been  given  on  page  108,  at  the  end  of  the 
iiQction  upon  gold,  but  the  totals  are  here  repeated  for  convenience  of  refer- 
ence and  comparison  with  the  silver  production. 

'I  have  here  followed  the  returas  for  California  for  1853,  as  given  on  page  20,  viz.* 
IH96&,000,  in  loand  nnmberB  $&5,000,000,  and  have  added  10  per  cent.  The  table  given 
by  ComoiiMioner  Browne  makes  the  product  for  1853,  $57,330,000.  Ten  per  cent,  added  to 
tkb  would  give  a  total  of  over  $63,000,000.    To  the  snm  for  California,  |500,000  is  added  for 

*te  poftiona  of  the  United  States  not  there  included. 
'fhwrn.  3^l(iO,090,  (page  80,)  at  ll^O^  per  ounce  =  $59,976,380,  in  round  numbers 

110^060,000.    Tba  table  given  by  R.  Brough  Smyth,  1866,  gives  2,676,315  ounces  as  the 

oyert  for  1853;  but  some  additions  were  to  be  made  for  a  portion  exported  through  New 

8oiith  Wales  and  other  colonies. 
*9tt  pages  98  sfad  93  for  gold  and  page  182  for  silver. 
*TIm  sUtw  production  of  South  America  is  here  estimated  at  $10,000,000,  and  for  Mexico, 

119,000,000. 
*An  estimate  based  on  the  returas  on  pages  177,  179,  181,  185  and  other  data. 
*and  ^For  these  countries  I  have  made  a  merely  nominal  estimate  of  $10,000,000  as  the 
airgrogate;  U  is  probably  far  below  the  actual  production.     Of  the  production  of  silver  Ifltle 
(ir  DOttiiiig  is  known. 
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Appturimale  nUitemfnt  of  the  rtilite  of  tlw  firMlucliun  af  f/oUl  «wJ  sit 

SOLD.                    j                   Bit,***. 

oou  untt 

8ODRPI:  or  PBOOUCTIOJt. 

Vduofpn- 

»5,  (100, 000 
6,000.000 
3,000^000 
5.«00.001J 
U^  000, 000 
1)00,000 
300.000 

a,a».ooo 

S.  TOO,  000 

Bwia 

IMdMlM. 

rallad  8IUH: 

WSO^sql 

3kew,w 
aat.m 

^SOOlOBB 
■     I.TD^OM 

Its.  an,  000 

9.9IXI.000 

Ilarioo 

soo^too 



■ 

43.ra 

M.11 

^^ 

s«,!»o.ooo 

9.560,000 

1.000,000 

$.300^000 
3l,5SHO00 

8.000,000 
18.500,000 

1,330,000 
900.000 

S,  000,000 

£.000,000 

«.SM,O0« 

sa  000,001 

U,104,«B 

lamM 

'' 

l»,000,O0O      35.30 

10, 000,  Dou     IK  a) 

91^000          .0« 

^ 

''  HB    '  1       *'?**''**' 

as 
an 

Oblio,  JnfiH.  luRl  OnlHl  A>L> 

i 

~- 

|[3IJ.«0,S00 

100     1  tumno 

100 

tiM.mLM 

The  figures  are  given  in  round  numbers,  and  are  drawn  from  tb« 
tistics  pi-esented  in  detail  in  the  preceding  chapters,  or  are  estii 
based  upon  the  latent  slAtiHti<-s  and  tnfoimntion  that  could  be  obbii 
The  amount  of  production  for  each  country  is  Btat«d  by  valoe  iu  do) 
not  by  weight,  for  nearly  all  the  returns  of  production  of  North 
South  America  are  made  by  value. 

THo  effort  has  been  made  to  isolate  the  value  of  the  silver  contain 
the  native  gold  of  Califoruia  and  other  gold  regions.  From  the 
that  the  returns  of  gold  bullion  are  made  by  value,  this  is  not  coaW 

It  will  be  observed  that  in  stating  the  value  of  the  silver  proda 
Nevada  t6,0Q0,000,  or  about  one-third  <if  the  total  bullion  yield,  is  «■ 
ered  to  be  gold.  The  figures  are  the  »anie  as  are  given  on  pag»ff7' 
the  exception  of  those  for  Idaho.  I^ater  information  fVom  that  Tofrt 
has  authorised  the  conclusion  that  the  silver  product  for  1867  was  M 

■  From  lbs  relunu  of  the  director  of  the  Unitml  Stsles  mint  ftnd  btBDcbea,  U  appMn 
from  1S41  to  IH6S,  the  ftmounl  of  lilver  parted  from  )pitd  of  doiDenir  prodartlH 
|5,a61,176. 
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%2,500,000  in  value  than  $1,5(K),000.    Of  the  aggiegate  of  $5(>,500,000 

now  credited  to  the  United  States  as  gold  bullion  it  is  probable  that  from 

^500,000  to  11,000,000  should  be  entered  under  the  head  of  silver,  thus 

increasing  the  total  of  silver  from  $14,500,000  to  $15,000,000  or  $15,500,000, 

aud  diminishing  the  total  for  gold  to  an  equal  amount.    As  it  was  not 

possible  to  ascertain  what  portion  of  tliis  estimated  additional  amount 

for  silver  should  be  credited  to  California,  Montana,  New  Mexico,  Utah, 

and  other  sources,  the  separation  from  the  figures  for  the  gold  proiluct 

has  not  been  attempted. 

The  ratio  of  the  value  in  each  of  the  principal  countries  to  the  valut* 
i)f  the  totiil  production  is  shown  in  separate  columns. 

It  appears  that  the  total  annual  production  of  gold  and  silver  at  the 
present  time  is  approximately  as  follows : 

(iold $130,(580,000    70.83  per  cent. 

Silver. 53,830,000    29.17  per  cent. 

Total .$184,500,000  100      per  cent. 


Of  this  total,  39.02  per  cent,  is  produced  within  the  limits  of  the  United 
States;  and  of  the  gold,  California  and  the  other  gold-producing  regions 
of  the  country  furnished  43.23  per  cent.;  Australia,  24.14  per  cent.;  and 
Kofisia,  11.87  per  cent.* 

At  the  commencement  of  this  century  the  total  gold  production  exclu- 
sive of  Asia  was  less  than  $13,000,000 ;  in  1847  it  was  about  $41,000,000; 
and  in  1853,  $150,500,000. 
Of  the  present  production  of  silver  the  United  States  supplies  about 
9  per  cent.;  Mexico,  35. 

The  production  of  silver  in  the  great  silver  region  of  the  United  States 
ttiay  be  i-egarded  as  only  commenced.    Most  of  the  silver  has  hitherto  been 
taken  frtim  the  Comstock  lode,  but  when  by  means  of  railroads  the 
other  rich  silver  districts  of  Nevada  ai*e  made  more  accessible  for  ma- 
chinery, supplies,  and  labor,  the  total  product  of  the  State  will  be  gi*eatly 
increased,  and,  together  with  the  opening  of  the  many  veins  of  Idaho, 
'Arizona,  Utah,  and  California,  the  product  of  silver  bullion  will  probably 
«oon  equal  if  it  does  not  exceed  that  of  Mexico  at  any  period  of  its  history. 
The  total  annual  silver  product  of  the  world  at  the  commencement  of 
this  century  was  about  $30,000,000  in  value,  and  as  the  gold  i)roduct  at 
.  that  time  was  about  $13,000,000,  the  ratio  of  the  production  of  the  two 
metals  was  as  36  to  13,  being  tl^e  reverse  of  the  existing  ratio,  Jis  will  be 
«een  by  the  following  comparison,  in  per  (tents,  of  the  total  production 
at  the  two  periods:^ 


•  In  smniniiig  ap  the  perceutages  on  page  lOd,  the  fractions  were  not  correctly  given.  A 
•light  change  was  made  in  the  table  in  the  proof,  aud  the  changes  required  in  the  fractions 
in  the  text  were  overlooked. 

*  Some  details  upon  the  relative  values  of  gold  and  silver  at  different  periods  will  be  found 
at  the  end  of  the  report. 


The  diaf^ram  whJL-li  aisrompaiiieH  tliis  report  will  aKstRt  iu  ualung  tlii- 
(n'HiIiuil  cliauge  iu  the  pixaliict  of  gohl  and  nilvi-r  iiiori-  evfil«?nt.  The 
proltle  hue  whicit  Hhows  tht>  pi-odui-tinn  of  gold  exhibits  in  a  atrtkiuK 
inaoner  the  ra\i'u\  incwaw  of  the  prodiirlion  up  ta  1854,  and  its  prfsswil 
n*|iid  dwiiiif, 

AOUUEUATli  PRODUCTION   TO   lf*6». 

Having  now  shown  an  far  an  poitsible  tlic  aonnal  pixHlnction  in  IHtK 
in  lHo^i,  aud  iu  18l)7,  of  both  y:oid  and  silver,  the  valoiilatlonn  of  tlir  tt>tsl 
ttceumulatlon  of  the  prvoious  uietuU  up  t«  th*  present  time  nmj  Ut 
rtwumt-d. 

Hi-fon-  K'^''"K  ""'  tiiliidiir  statt-raeut  which  has  bc-ca  pn'pnrpd.  thr 
fiilhuvinp  csliniutis  hvMr.  Ni'wuiitrdi,  i-mliodii'd  bv  him  in  ii  letter  to 
(hi-  Fri'iirh  nuiiiiii.s.siim,'  arc  pi-cst-utcd  togt-tlicr  with  an  »bstr:u-t  of  liis 
observations  in  explanation. 

He  says  that  it  in  impossible  to  give  exact  figures,  but  he  was  dispoaed 
tt>  regard  the  statt^meitt  as  the  nearest  approximation  to  the  truth  that 
could  b(^  reat^hed. 

Total  mean  anniwl  protliu'tiim  of  gold  and  filter  during  the  fifteen  yeartfnm 
1849 14>  1803.     Tabfe  in  milliom  ofponnditiiternng,  (l'3.6^=£i:i,500,000.) 


i 

P.rtod  o[  prwlooilim. 

OoL<l  UIIIUJ 
diiml. 

I 

11. 

*  1   u 

£1U  CUB  C»J 

in   moms 

i 
1 

I, 

^ 

lt.0|«7     ».1 

«■ 

ItB     fll.» 

B.I 

a< 

- 

ail 

"""" 

H.3 

If.  ft 

Ur 

X  qui  r^f  inant  U  dnslt' 


REPORT   ON    THE   PRECIOUS   METALS.  215 

According  to  these  figures  the  quantity  of  gold  i>rodueed  annually 

since  1856  from  new  sources  has  diminished  nearly  13  per  cent.,  and  the 

quantity  of  silver  has  increased  nearly  12  per  cent.    He  estimated  that 

the  total  quantity  of  gold   from  the  modern  sources  was  distributed 

approximately  as  follows : 

Sterling, 

Great  Britain £60,000,000 

France 110,000,000 

United  States 50,000,000 

£220,000,000 

Australia 30,000,000 

California 20,000,000 

Turkey  and  the  East 40,000,000 

BrazU,  Eg>T)t,  Spain,  &c 40,000,000 

13(1^000,000 

Total £350,000,000 


A  summary  of  the  statistics  which  I  have  collected,  and  the  estimates 
which  I  have  made  upon  the  total  production  in  the  20  years,  from  1848 
to  1868,  inclusive,  are  given  in  the  annexed  table.  Tlie  figures  have  been 
drawn  as  fiar  as  possible  from  the  returns  printed  in  the  foregoing  pages, 
and  where  estimates  have  been  made  they  are  based  on  actual  returns 
for  certain  years  or  periods,  and  explanations  are  given  in  the  foot-UDtes 
attached  to  the  table.  The  returns  from  the  principal  gold-producing 
countries,  California  and  Australia,  are  very  complete  and  satisfactory, 
compared  with  those  from  Europe,  with  the  exception  of  Kussia.  It  is 
extremely  difficult  to  obtain  connected  statistics  of  the  production  of 
Spain,  Italy,  Saxony,  and  Austria.^  Tlie  figures  must  be  received  as 
approximations,  as  nearly  correct  as  it  is  possible  to  obtain  them.  They 
show  a  total  for  the  20  years  of— 

^old $2,  757, 600, 000 

saver 813, 400, 000 


-r 


Total $3, 571, 000, 000 


% 


'It  may  here  be  observed  in  explanation  of  the  absence  of  many  statistics  that  should 
"*^  tppesred  in  tbete  pages  in  order  to  render  the  work  as  complete  as  the  author  desires, 
^  tlie  time  originally  allowed  for  the  preparation  of  the  report  (three  months)  was  not 
'ii^nt  to  permit  many  important  official  publications  to  be  obtained  or  consulted. 


PAttlS   tIJfrVERSAL    EiPOSITKW. 

AppritjHmate  utatement  of  the  aggregatr  ptit^uctiitn  nf  the  preriotu  Ktliiit. 
from  1848  to  lHt», 
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Summary  of  a^jgregate  production  of  gold  and  silver  up  to  1868. 

14  to  80(\  (amoiiiit  supposed  to  be  on  .hand) f  1, 790, 000, 000 

m  to  1492 345, 000, 000 

1492  to  1803 : 5, 820,  700, 000 

1803  to  1848,  (p.  210) , 2,484,000,000 

1848  to  1868 : 3, 571, 000, 000 

Grand  total 1^14, 010, 700, 000 

This  total,  as  already  explained,  is  at  best  only  an  approximation,  and 
is  exclusive  of  the  production  of  Asia,  except  a  nominal  allowance  of 
110,000,000  i)er  annum  for  the  last  20  years,  and,  with  one  or  two  excep- 
tions, is  without  any  allowance  for  loss  in  transjKirtation  or  by  wearing. 

The  first  item  includes  what  was  supposed  to  be  on  band  in  the  time 
of  Au^istus(ririe  pages  201  and  204)  and  does  not  include  any  allowance 
for  the  pi-oduction  during  the  period,  of  which,  in  reality,  nothing  definite 
or  satisfactory  is  known. 


Ebtimate  of  the  Amovnt  of   Gold  and  Sii.veh  is  CiRrnLATiOK   ix 
CouKTR IBS— Estimates  op  the  Amount  op  Got-o  and  SrLVPJt  is  tms  Vx 
6TATEH   AT  DiPPEREXT  Periods— Coin A(JE  of  Eholand,  Prakcp^  ako  othdi 
CnuKTRiBa— ConiABE  or  thb  Uhitku  States— irsB  is  thb  Arts  akd  iMm  «t 

WKAIIING— CHRHiiltT    OK    THK    FRKCiOltH    HETALS— EXPORTATIOK    TO    tUMA—Ut- 

vttUkaf.  IN  TDE  Production  of  Goui—Prouiiition  op  Gold  fh dm  Placer*  tin> 
FROM  Veins  CourAREi>— Probable  Rise  in  the  Vali'e  op  Gold— Mkas»  nr 

PRDMOTIHC    THE    pRODUrTI'lN     DP    TUB   PltETIOlJa    MK TALS— ESCOCRaOCWEST  «r 

Vein  HmiNii— Government  Proteition  and  LeoiitLATiux  RRQt'WKO — Impmit- 
AM!R  OP  A  National  HtNiNG  Colleok — Onoaiuzation  up  a  Cukts  up  MaWi 

ENOlKEBai*   BUOOE»TED. 

USE  OF  THE  PRECIOUS  JIET.AiS  FOR  MOyBY. 

Till!  inquiry  now  iiatiimlly  arises,  what  use  i»  ininic  of  thia  enorniiw* 
uinuiint  of  golil  an'l  silver!  lu  wbat  forms,  tiiid  wliore,  iloett  il  Diiv 
«xi)itt  Thei  chief  nse  of  thene  metals  is  for  money — ivprcseniiiifc  labor 
'  or  property ;  next  in  the  arts,  in  the  fomi  of  pltit^,  unniinent>s  luxl  ■''^ 
obji'fts.  It  would  lie  excei'«1iii>rly  intcivstinp  U>  a«w>i-tiiiii  tin-  rutal 
uuioiiiit  of  gold  and  silvei'  in  holli  of  Ihi'se  forms  now  in  existi'mf,  in 
order  U>  conipai-e  it  with  tlir  aTtioniit  juminvi'd.  Tliis.  however,  is  pmr 
tically  impossible.  The  difflonlties  which  snrroand  siieli  an  inquiry  m 
almost  as  great  as  tliose  which  snrroniid  the  question  of  pn>duetion.  It 
is  au  inquiry  which  cannot  be  ent«red  upon  here  to  the  extent  irhirh  its 
importance  dei*erves,  but  the  few  fa<'ts  which  have  been  bronglit  together 
will  ser\-e  to  throw  some  light  npon  the  subject. 

During  the  general  recoinage  in  Kiighiitd  in  1774,  the  old  and  defwt- 
ive  gohl  coins  that  were  brouglit  to  the  mint  to  be  recoined  prodacd 
£10,598,206  in  new  coins ;  £:^,S08,481  in  value  of  new  coin  was  aim 
produce<1  from  ingots  of  foreign  gold.  It  was  snpi>ose«l  that  thnv 
ntmuiued  in  circulation  at  the  same  time,  within  the  kingdom  ,£5,000,1)00 
in  value  of  old  guineas  and  half-guineas.  The  total  of  these  sums  i* 
£25,437,002,  which  is  supposed  to  have  been  the  amount  in  circnlatioB 
in  En^aud  diret^'tly  after  the  recoinage. 

Ijord  Live.riHtol,  in  his  letter  to  the  King  in  1805,  from  whirh  the  Ion- 
going  factN  are  deri^-ed,'  estimates  the  amount  of  gold  coin  then  i> 
existeiurc  ^- in  his  Majesty's  dominions"  at  over  £30,000,000  in  Domisil 
value,  and  of  silver  coins  about  £:t,!)(Ht,4:t5.  It  is  also  stated  that  M. 
Keeker,  in  his  treatise  on  the  administration  of  the  finances  of  FraiH^' 
estimated  the  quantity  of  spe«rie  circulating  iii  that  country'  at  ab»al 
£!U,060,«MiO,  chiedy  in  silver.* 
'  Cii/tLordLiveTpool'iTreatiKODtheCoimof  lheBealiii,4to,  ia06,p.  lie.    *lbid..p.l^- 
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T«ioke,  in  his  History  of  Prices,^  has  shown  that  even  so  early  as  la^K) 
le  probable  quantity  of  gold  and  silver  coin  in  eiix;ulation  in  England 
Hi  Wales  was  £1,100,000.  In  1088,  Gregory-  Kuig's  estimate  of  the 
dd  r4Mns  in  England  and  Wales  was  £3,000,000  of  silver  and  £8,500, 
0  of  gold.  Mr.  Morrison  was  led  to  beUeve  that  the  amount  of  gold 
In  in  1780  was  not  less  than  £26,000,000.  Sir  George  Rose  estimated 
at  it  was  £40,000,000  in  1798. 

The  following  are  Tooke's  estimates  of  the  quantity  of  British  gold 
cirealation  in  the  United  Kingdom  at  the  close  of  1844  and  at  the 
nf»  of  1806: 

lUmate  at  the  close  of  1844 £36,000,000 

Mforeffluxfirom  the  Bank  of  England,  1845-^49.  .£15,000,000 

"  "  *'  "         1850-T>4..     35,000,000        .      * 

"  "  «  "         1855-'56..     14,000,000 

64,000,000 

Less  gold  cancelled 6,000,000 

58,000,000 

£94,000,(M)0 

He  wa^  however,  iurliued  to  think  that  the  amount  of  gold  coin  in 
imlation  in  1844  was  cjousiderably  more  than  the  £;^0,(K)0,000  assunnMl. 
H  the  assumption  that  it  was  £40,000,000 — and'  he  was  inclined  to 
bpt  that  amount  as  highly  probable — ^he  arrived  at  the  following 
Mmed  gold  circulation  at  the  close  of  1850 : 

Jsamed  gold  circulation  at  close  of  1844 £4(>,0(K),000 

dd  for  efflux,  1845-'49 ir),0<K),(KM> 

61,000,000 

dd  for  efflux,  1850-r>6 £49,000,000 

Less  exiMirts  to  Australia 25,000,000 

24,00O,(HK)O 

pparent  gold  circulation  at  the  close  of  1859 £85,000,0(H) 


He  observes  fiuther,  that  considering  the  general  tenor  of  former 
tfamtes  of  the  quantity  of  gold  coin  in  circndation  in  the  United  King- 
n,  it  does  not  apiiear  that  a  supposition  of  even  d&75,000,000  sterling 
'  the  quantity  at  the  close  of  1866  would  be  unduly  exaggerated. 
Piofess<H*  Jevons,  in  a  recent  (communication  to  the  Statistical  Society 
London,  estimates  the  gold  in  circulation  in  (vreat  Britain  at 
MpOOO^OOO,  the  silver  at  £14,(NH),000,  and  the  bullion  in  bank  iit 
is|000,O0O  more,  making  £100,0(K),0<K)  in  all. 
HcCnlloeb,  in  1858,*  says  that  tin*  gold  and  silver  employed  in  Great 

Hitlorf  of  Priee9,*Ti,  701  aud  7(h^.  *  Encyclopedia  Britannica,  xviii,  465. 
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Britain  a*  ^.'iiiTcircy,  itiirl  in  tlii-  c-ustumHtT,' ivsc^'t-s  in  tbe  IwiikA.  w;is 
MtipiHMHHl  t<i  umoiiiit  t4j  Irutii  £T(>,fKKI.mK)  to  £75,000.000,  aDc]  in  Kranit 
tu  £i:(U,00(>.000  or  £140,UlfO,<HH>.  lU  fstitnatt^  the  entire  8uiu  in  use  ad 
money  in  iiun>i«.',  N«rt!i  and  S<mtli  Ami'ricii,  Aiistnilia,  Cap<?nf  (Itmd 
Ho]H-  and  Altffiia,  at  tram  £4»»,000,OIK)  to  £r>lo,000,(M)0,  or  a  m«9ii  of 
jeri4KJ,l)0(),»[KI— ill  miind  unmbers  •2,50O,(H)0,O0O. 

Tn  rojraiii  to  tlic  iiii'talliir  (nrcitlutioii  of  Fruncc  tbere  is  a  wide  diffCT- 
ciii-ciii  tlir  c»tiitmtt*«.  Olicvttllcr  i-stiiuat^d  it  at  2.600,000.000  frani-ft. 
alMnit  ^."iiMMHHMHKt.  lioHivag,'  wlio  has  p]cntuiiit-d  tbn  siibicvt  witli  great 
tiiH-,  cstiniatt'S  tbiit  tin-  «twlt  in  1805  did  not  exceed  -i.OtKi.OOO.fWO  fraiw*. 
or  «000,l)o6.(«K),  Mr.  (JeorRf  WiUlier  adds  $100,000,000  to  tbi«  erttimatt 
i>r  ItiMWHKi  '^"■'  conrndera  #T00,0Ot>,(t0O  an  fairly  rfjirt'M-iiting  tlu- 
rii-iailation  of  France. 

Tbe  vabie  of  the  prwnmi*  ruetjU«  vin-ii biting  in  Rnnaia  in  tbe 
part  of  IrWiL  wA«ratimat«<1  at  ;)2(I,I»00,(>00 of  roableis— al>ont  $3(nt,<HHI, 

Tht>  arntiiint  of  <.'uin  in  circulation  in  India  in  18(iO  was  estimated  i 
jC1(W,000,«00  by  Mr.  Wilson.  Of  the  amount  in  China  ve  have  i 
uit»n»  of  making;  even  an  apiiroxiniHte  eNtimat4>,  l)Ut  it  is  known  to 
very  large  and  U>  eonsiat  in  n  f(ifjit  piirt  of  Mexican  dollars  and  luh 
bullion. 

Tbe  aniutint  of  gold  and  «ilvi!r  in  circulation  and  iu  tlie  treJi^uiTi'  ai 
banks  of  tbe  Uuitwi  States  at  tbe  present  time  is  Hni))>oi<>ed  to  Ite  sibo 
$200,W»0,000. 

In  1861  tbe  amount  was  estimate]  by  Sei^retary  Oba^e  at  $275,000,01 

In  the  reimrt  of  Seeretary  Gutbrie  for  1854,'  a  tabular  stat^in^nt 
giveu  of  tbe  estimated  aiiiounts  «if  gold  and  silver  in  tbe  United  i^tat 
at  diffenmt  i)eriodH.    Tliis  table  in  appended. 

B*limateii  of  the  amount  ofgoid  tiud  «itrer  iu  the  I'niM  fifafe*  at  diffe 


muumt. 

»i 

1*36 

■  The  Hiillior  regrftii  ibal  iluriog  the  prepamlion  of  tbia  report  he  hsa  not  tiad  in  eft 
nity  or  uonaultiB^  the  imporunt  work  of  H.  Rim  wag.  1l  !■  now  cited  fram  ttf  M 
Mr.  Ueorge  Wnlker  to  tlie  Hon.  UsviJ  Ames  WpUs,  »pBci»l  caoiiiiiwioaer  of  there" 
ApponJi»  B'of  tbi-  commissioner'*  repurl  for  I'^Bd. 

-Senate  documeiil,  eecond  Bewion,  :t3d  Congresa,  volnme  4,  l654-'f>fi,  page  3Ai. 
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Entimate  of  the  amount  of  gold  and  silver  in  the  United  States  j  dec. — Continued. 


1 
Year. 

1 
Specie  in 

eirenlatlon. 

Specie  in  the 
bankt. 

Total  in  the 
coontry. 

MilUont. 
73 
87* 
87 
83 
70  to  80 

100 
96 
97 

120 

112 
!             120 
154 
186 
204 
1             236 

241 

1 

Aothoritiei. 

1©7 

■ 
35 

42 
SO 
35  to  45 
50 
52 
55 
85 

66 

77 

1C9 

138 

I 

181 

MillionB. 
38 
35 
45 
33 
35 
SO 
44 
42 

35 

1 

46 

43 

i               45 

48 

60 

i 

Woodbnry. 
Do. 

1838 

1839 

Hasard,  (Commeroial  Register.) 
Woodbury. 

Qonge,  (Journal  of  Banking.) 
Hunt,  (Ifcrchant'i  Magazine.) 
Bank  retnms  and  eittimatei. 
Do. 

1840 

1841 

1844 

1845 

1846 

1847 

Bank  returns  and  eMtimates.     (•'onstitu- 

tlonal  treasury  began  to  operate  ) 
Bank  returns  and  estimates. 
Do. 

1848 

1849 

1850 

1851 

1858 

1854 

Do. 
Do. 

Estimates. 

Do. 
Bank  retoniM  and  estimates. 

STATISTICS  OF  COmAGE. 

The  statistic^  of  coinage  in  diflferent  countries,  althougli  tbey  cannot 
be  taken  as  accurately  representing  the  amount  of  the  precious  metals 
in  circulation,  are  imi>ortant  in  this  connection. 

Chevalier  says:*  "During  the  government  of  Kapoleon  I,  the  coinage 

of  gold  amounted  to  527,000,000  francs,  or  an  average  of  48,000,000  per 

ftnnuin.    Under  Louis  XVIII  it  was  a  smaller  proportion,  amounting  to  a 

total  of  389,000,000  francs,  or  an  average  of  39,000,000  i)er  annum.  Under 

Charles  X  a  great  decline  is  observable ;  for  during  the  whole  reign  the  gold 

^iuage  amounted  to  only  52,000,000  francs.    During  the  17  years  of  Louis 

Philippe's  reign  gold  was  only  coined  to  the  amount  215,0(K),000  francs, 

or  12,500,000  annually.    The  ascending  reaction  began  to  manifest  itself 

^  1848,  for  in  the  general  distress  caused  by  the  revolution  of  that  year 

^ny  persons  carried  their  gold  plate  to  the  mint  to  be  converted  into 

^onej;  but  the  influence  of  the  new  mines  is  not  i>erceptible  till  after 

^^.    During  the  i)erio<l  of  eight  years,  ending  December  31,  1857,  the 

^old  coined  at  the  Paris  mint  amounted  to  two  2,750,000,000  francs, 

Or  an  average  of  343,000,000  yearly.    During  the  period  of  45  years, 

imposed  between  the  seventh  Oerminalj  year  11,  and  January  1,  1848, 

^  had  only  been  one  1,186,000,000,  or  22,300,000  francs  i>er  annum. 

^fi  greatest  amount  coined  in  one  year  was  in  1857,  when  it  reached 

^72,561,225  francs. 

According  to  a  late  official  statement  of  M.  Pelouze,  the  total  coinage 
^f  the  French  mint  since  1795,  the  date  of  the  establishment  of  the  mon- 


'  On  the  probable  fall  in  the  value  of  gold,  Sec,  dec,  by  Michel  Chevalier.     Translation 
^>  Cobden.    Appleton*s  edition,  p.  59. 
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» 
elary  H>-Ht<«m,  up  to  tlie  Iitt  of  .IanuHr.v,  J8»HJ.  and  the  iittKimit  (if  dN-innl 
ruiiiu^c  offlciall.v  wirliihiiivn  fttnii  tin'  t-initUition  in  the  wtinf  pt-riod,**! 

Gold  rfliuHi;<> «,  "(72, 113.53 

Witlidniwji  from  rirculaMori 71.082,81 

Diefcre-nw 6.r»<H.030,III 

SilviT  twinagu 4,  fi;3, 156, 456 

Anionut  witlidrawn 66, 280, 101 

IHfferenoe 4, 006, 875,  M 


r    k 


REPOBT   ON   THE   PBECIOUS   METALS. 


223 


a 

•J 
o 

3 


e 


Si 


i 

a 


§1 

^   a   Sf 


I 


4f^ 


I 

S 


§ 


3 


«» 

S 


8 


1 5 


3 

a 

s 


a 
o 


o 


au 


• 


s' 


s 

o 


a 

•s 

a 

t 


a 

s 


1^ 

I 

i 


as 

H 
> 


^ 


CI 


o 


a 

-a 
a 


a 
o 

a 

1 

e 

I 


S  8  8 

OSS 


$  8 


•o  - 


c  s  s 

4  "■-■ 


Is'-' 


<^s- 


S 


(O    S 


a 
o 


a 

a 


a 


a   ja 

«    a 

a   9 

is 

II 


s 


s 


s 


a 

■ 
a 

"a 
a 
a, 

t 

« 


8    • 
a   o   e 


^ 


i 


a 
o 

I 


£ 
i 


I- 
1  ^ 


1« 

II 

U 

a    «   a 
2  -S  £ 

III 

"•  "g  T 

sea 
e  £  £ 

a     ■     • 

q)  X  ^ 

V  O  O 

±  ±  I 

B4  M  0k« 


8 

a 

4 

e 

a 

s 
X 


The  recordH  of  the  British  mint  show  that  in  the  2.'I  year«  from  \&i 
ItJtio,  inchi!«ivL>,  gold  was  uuiued  to  the  uinount  of  £130,689,928,  and  « 
to  the  iimoiiiit  of  £7,449,499,  making  in  all  £128,139,i:.'7,  as  Hbuwii  is 
foiiowiug  table:' 

Cmmge  ofji.thi  and  iiilrer  at  the  Brituk  mint,  1843  to  im.'i. 

iDd  dvcr  MliKd  «  Uia    Ugtit  win  irilhdivn 


XSW.IiW       Mil.SSI.lva 


4. 334.  HI 

5,IS§.U 

a  in.  98 


4.1SI.W 

9,aK,« 
0,0011,11 


m,  sio 

)«l,  173 

501, m 


X7.ti9.*ps    cic.wa. 


ui  ot  U(tt  goli  uid  nil 


Showing  an  average  addition  of  £4,700,400  a  year  to  the  stock  of  > 
ill  the  vouittr)',  which  would  not  lie  iieedc^l  if  HDiall  notes  were  aDo 
to  l>e  issued. 

This  table  also  nhows  the  amount  of  light  gold  and  silver  coin  « 
drawn  from  circnlation  during  the  same  period,  £18,650,20)t.  ' 
amount  deducted  from  that  of  the  new  coins  shows  a  diflerew 
£109,489,219  added  to  the  metallic  enrrency  of  that  country  in  23  ji 

The  average  gold  coinage  of  England  slightly  exceeds  £.1,000,9 
year.    Tlie  average  cost  of  coining  a  sovereign,  including  all  tlw  i 

'  t'fom  "Tb«  ScicoM  of  Fiauicc,"  by  B,  H.  PatMraan— Edinburgh  toil  LoadoB,  1 
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q)enaes,  is  fonnd  to  be  0.72  penny,  and  the  estimated  expense  of  recoin- 
ig  50,000,000  of  sovereigns  is  £279,975.  The  cost  per  sovereign, 
iking  the  aetaal  expenses  during  11  weeks,  when  5,063,656  pieces  were 
rined,  was  found  to  be  0.311{i.  i)er  piece,  or  -^^  of  1  per  cent,  of  the 
alue  of  the  gold.^ 

Statistics  of  coinage  of  the  United  States,  Great  Britain  and  France, 
ere  presented  by  Mr.  S.  B.  Ruggles  in  his  written  argument  in  favor  of 
25-franc  coin  submitted  at  the  sixth  sitting  of  the  International  Mone- 
uy  Conference  held  during  the  progress  of  the  Exposition,  and  they 
re  here  given : 

.  The  gold  coinage  of  the  United  States  in  the  57  years 
from  1792  to  1849,  next  i)receding  the  outburst  of  gold 

in  CalifoiTiiain  1849,  was $85,588,038 

n  the  next  two  years,  1849  and  1850 94,596,230 

D  the  next  15  years,  1851  to  1866 665,352,323 

Total $845,536,591 

1  Tlie  gold  coinage  of  Great  Britain  in  the  35  years 
from  its  n^form,  in  1816,  to  1851,  was  £96,021,151,  or  $480,105,755 
n  the  15  years  from  1851  to  1866,  £91,047,139,  or 455,235,655 

Total , $935,341,450 

tn.  The  gold  coinage  of  France  in  58  years,  from  1793 
to  1851,  was,  in  francs,  1,622,462,580,  or $324,492,516 

In  the  15  years,  under  the  empire  of  Napoh»on  III,  from 
1851  to  1866,  in  francs,  4,938,641,490,  or 987,728,298 

Total $1,312,220,814 

Summary. 

Total  coinage  by  the  three  nations  before  1851: 

By  the  United  States $180,184,268 

By  Great  Britain 480,105,755 

By  France 324,492,516 

Amount $984,782,639 

Prom  1851  to  1866: 

y  the  United  States $665,352,323 

y  Great  Britain 455,225,695 

Y  France 987,728,298 

Amount $2,108,356,316 

• 

I  From  the  testimoDj  of  Robert  A.  Hill,  esq.,  assistant  coiner  of  the  royal  mint. 
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In  regard  to  the  coinage  of  the  United  States,  and  other  nations,  Mr. 
RugglCiS  observes : 

''The  amount  coined  by  the  United  States  ha^ing  been  $845,536,591, 
if  two-tliirds  shall  be  deducted  for  the  portion  re<M)ined  in  Europe  or  used 
in  the  art^s,  the  amount  remiuning  which  woidd  requirt^  rec^inage  (for  the 
l)uri)ose  of  unification)  would  not  exceed,  in  romid  numbers,  $3OI),OOO,000. 
It  is  true  tliat  a  portion  of  the  coin  of  the  United  States  exported  to 
Europe  is  sent  without  recoinage  to  Germany  and  otli<»r  continental 
nations,  for  the  use  of  their  peojde  emigrating  to  the  United  States. 
But  if  we  aUow  $200  per  capita  (which,  including  women  and  ohildreo. 
would  be  a  large  estimate)  for  150,000  emigrants,  it  woidd  iunount  odJt 
to  $;U),00(),000.     In  view,  moreover,  of  our  hirge  imi^ortatioiis  of  foreign 
merchandise,  with  our  temi)oniry  disuse  of  gold  for  domestic  purpo««, 
even  the  estimate  of  $300,000,000  maybe  too  large.    The  recoinage,  how- 
ever, of  the  whole  amount  would  cost,  at  one-fifth  of  one  pc^r  cent.,  (the 
rate  ascertained  by  experience,)  only  $000,000." 

Mr.  Kuggh^s  states  that  the  amount  of  gold  now  in  actual  circulation 
in  France,  Belgium  and  Italy  is  estimated  by  M.  de  Parieu  and  other 
distinguished  economists  of  Euroi)e  a^  7,000,000,000  of  francs,  or 
$1,4(M),000,000,  and  that  the  amount  in  circulation  in  the  residue  of  wo- 
tincMitjd  Europe  would  probably  carry  the  total  to  $1,800,(K)0,000.  He 
further  observes : 

**Tliccstiniatrot'.'?l,4t)l),001),0(M)asthe  gold  circulation  ol*  Fran<*«\It;il.\. 
ami  r»i'l;!:iuin,  will  not  \n^  rc^janlcil  as  c.vagLjfcrattMl  when  we  <-(>nsidt'rlli» 
]u»a vv  drain  of  silver  from  France  dnrin<»'  tlu»  last  l.">  vcars,  in  r«>nntMti«»ii 
with  the  tart  that  its  silver  coina;;!*  tVoni  \1*X)  to  IS.")!  had  aniouut<Mll" 
4,t.'>7,.V.r>.:W."i  francs,  or  J!?S!n,.'>l!),(M;!).  Of  this  large  amount,  at  I«'.in 
$7."in,(M)l>,0(M)  are  saitl  to  have  hiM'n  export^Ml  within  the  last  1.*)  \vat>, 
|)rin(ii»ally  to  the  Vj\\s\  Indie.^,  leaving  the  amount  of  silver  now  iinii 
eulation  in  Fram***  not   (exceeding  j?1.'>0,000,00(). 

**Tlie  eoina;4'e  of  silvei"  at  the  royal  mint  of  (Jreat  Britain  in  the  10\f.ir^ 
from  1S.")7  to  ISl)!),  b.)th  inclusive,  was  only  £:).«»77,lsj,  or  sls.:»sV.M" 
The  total  coinage  of  silver  in  T'ranee  during  the  reign  of  the  j)n><:it 
10!n|)eror,  in  tlii'  l"*  years  frOiU  IS.")!  to  lSi;iJ,  was  only  21. "i.-'mJ  1,101  frainv 
or  J?ti,H-,l«S  ).  Tlie  silver  coinage  of  France,  (Ireat  Britain,  ami  tli*' 
Fnited  Stati's,  from  1S."»1  to  \Si\i\,  was  in  round  numbers  only  ^1 17,JMHM*'**- 
against  a  gold  coinage,  in  the  same  |»erio(l,  of  .*LMOS,0(M),(MM). 

-S;>  severe,  indeed,  had  become  the  destitution  of  small  siherceinin 
ISIm,  that  the  treaty  of  tlie  2:U\  of  December,  of  tliat  year,  authori/iHk' 
the  issue  of  silver  of  denominations  less  than  tive  francs,  n*dn«-«tl  it> 
standard  about  7  |)er  cent.,  (from  .!MM)  tine  to  .S-Cj  fine,)  to  previ'iit  i:> 
fnrthei  disappearance.  At  tin*  same  tiii»',  it  limited  the  amount  t"  I**' 
ciHned  in  l-^rance  tn  ii:i9,000,(MM>  francs,  or  ,*47,S00,(MM). 

»•  I'oi tnnatelv  foi*  France  and  tin*  commercial  world,  the  sur]>lii^  ::'M'i 
of  the  Fnited  States  was  at  hand  during  these  1.*)  years,  read \  t«»  !- 
recoined.  Steadily  filling  the  immense  vacuum  caustMl  b\  this  ;:r«.«' 
export  of  silver,  it  now  iuvigonites  <»very  branch  of  industr\  in  FraiKi. 
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Ehe  monetary  luovement  in  these  15  years  on  the  waters  of  the  globe 
ally  illustrates  the  power  of  the  oceans  not  to  divide  but  to  unite  the 
inents  in  a  common  '  solidarity.'  Subdued  by  steam  to  the  use  of 
I,  they  are  now  incessantly  ministering  to  the  wide-spread  monetary 
'pities  of  the  human  race.  It  needs  but  a  glimpse  of  their  statistics 
aap  out  the  great  oceanic  monetary  currents.  Within  that  brief 
od,  only  the  dawn  of  the  opening  auriferous  era,  we  discern  a  ma^s 
[old,  in  the  aggregate  exce:  ding  $500,000,000,  moving  across  the 
mtic  from  the  United  Statea;  another  and  still  larger  volume  of 
3,000,000  pouring  out  from  Australia  upon  the  surrounding  oriental 
era,  and  at  least  one-half  finding  its  way  to  London  over  the  Indian 
m,  the  Mediterranean,  and  the  Atlantic;  another  golden  ma^s  of 
0,000,000  crossing  the  Britisli  channel  into  Finance,  while  the  great 
ttter-current  of  $505,000,000  of  silver,  largely  derived  from  France,  is 
1  flowing  out  of  England  and  up  the  Mediterranean  on  its  way  to  the 
r-absorbing  East." 

"rem  the  annexed  summary  exhibit  of  the  coinage  of  the  United 
tes  mint  and  its  branches  up  to  the  close  of  the  fiscal  year  ending 
16  30,  1868,  it  will  be  seen  that  the  total  coinage  from  the  commence- 
atis: 

Id $909,  516,  716  67 

rer .* 130,  507,  493  62 

Total  of  gold  and  silver $1,  040,  024, 209  29 

nmary  exhibit  of  tJie  coinotge  of  the  mint  and  brandies  to  tlie  close  of  the 

fiscal  year  ending  June  30,  1808. 


MintN. 


C3  I 

e  %> 

a  ^      Gold  coinage.      Silver  coiniige. 

S  o 

c 

O  I 


Copper  coin- 
age. 


Entire  coinage. 


iMphia 

Pranefaieo 

OrlMBi,  (Jan 
•61.) 
I«tte,(llar.  31,     1838 

.)  I 

9Mta.(Peb.28, ;  1838 


I  Value.  Value. 

1793  $441,904,870  50  '  $90,702,984  74 
18M  ,  250, 474. 656  81  6.  683. 937  17 
1838  I    40,381,615  00  ,    29,890,037  13 


Value. 


Pieces. 


5,048,641  50 
6, 121, 919  00 


)  ' 

r  Ofiee,  New  18:^4  I  163,901.963  17  '      3,2:»,514  58 

rfc.  I 

•r I  1863  I      1,«83.049  69  ■ 


■Mai 


909, 516, 715  67  i  igo,  507, 493  C2 


19, 128,  548  55   1, 033.  8oO,  686 

I      26,129,483 

94,890,695 


1, 206, 954 
1,381,780 


Value. 
$541,736,40:?  79 
2.57,158,613  98 
70,271,652  13 

5,048,641  50 

6,121,919  00 

167,132,477  75 

1.683.049  69 


9, 128, 548  55 


1, 157,  462,  598  1 1. 049, 152, 757  84 
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Table  V,  in  tlii>  appendix,  shuws  in  dotHil  tbc  nniuunts  I'oinml  in  p 
year,  ami  tlii'  following  gives  the  avcingftHi  of  cuiiiHge  fw  each  d««td(v 
ITtU  to  tSOrt,  indiiHive: 

EecapitultitioH  o/  arerageg  0/ coinagt /or  tack  dtcade/rom  l7'Xi  to  1S68, 
inclmive. ' 


r^ 

O^l 

(iii..f. 

»^ 

T-liL 

ass.  oil  la 

31<;,«3I  W 

i.?7M*iao 

«,Wii.BI3  TO 

•189,0S«iM 

sw,)i6sa 

1  (TUllMflB 

a,ii<,i»npn 

a.SB,«T5  00 

5.Mi.sai«a 

ftMStt 
U.IMM 

11,111  W 

M.aits 

fmwH 
aim* 

■RNI* 

4.«n.va 

I«l-l«l)!l0  r«n 

4t.i«a» 

L'SK  IN  THE  AllTS,  AND  LOSS  BY  WKABISG. 

The  putiinatefl  mailr  by  Jacob  of  tlic  ntnoimt  of  the  pnunoiM  inrtilt 
used  in  tin-  nrt!«  \\uve  ali-cndy  l»wn  [Hirtly  itrewiited.  Hp  tiumcht  ihn 
it  iimomiti-d  in  IH.'W)  to  abnnt  £5,!HH>,(K)  a  yimr.  Thix  in  thooetit  by  nus; 
to  Ir>  ail  under  iMtiinati^  McUiiUoeh  tltou};bt  tliat  lite  vulti«  of  fculd  ud 
Bih*er  iu  Great  Britisn,  in  1897,  in  tlie  (tbape  nf  plate,  watclim.  jemk 
Hiid  trinkets,  niisht  Iw  taiMy  catimatwl  at  £1  to  ciH-Ii  iritlividiiiil  nf  tl" 
entire  iH>piil;ili'in,  fir  avalnr  in  tbc  mrs^'K"'*'  "''  I'biint  i;^<S,^H(ll,^>l'0.  aul 
addiiiRi;il.',<>(ll>.OiHi  (or  IrHlmul,  to  £ HK»,(IIW.IHK».  KxIwoUhk  the  ertl 
mute  to  otliir  roiiiitrirs,  111-  coiK-hidi-s  tliat  In  Ktiro|H',  Amerint,  Rd' 
Australia,  Mie  amount  su  luied  cunnot  lie  Ii-hh  Ilniii  I'rom  £l.'i.OOO,tMnv> 
£l6fim,nm  yiMr\y.  "But  of  this  n  [Kirtiuii.  cstiinnt^l  at  one-fllth  tr 
20  ppr  eent.,  it  siipitoKt-t)  U*  be  obtiifnctl  ftx>in  tlie  t^^iiou  of  old  |ilali<,  tlr 
burning  of  laee,  iiiclui-e  fHtnies,  &e.  And  hcnee,  if  wp  diidiiet  tttmt  th 
£15,000,000  uwd  in  tiif  urt»  2(1  jwr  eeut.  for  the  old  bidliuii.  vrehsw 
£12,1»OOJMM)  for  the  totiU  cjuantity  of  the  Hnppliew  tVoin  the  uiinwi 
ally  liispoNiHl  of  in  thin  way,  »  coiiHidenihle  portion  of  whieh.  iDcliidInf 
that  URfd  in  till-  ^rildinc  of  iimniB,  ejirtlienwiiir.  Iwukft.  bnniew,  liui 
toiw,  &v..  '■anniit  !»■  iiuaiii  recoveri-d  or  applied  to  uny  niteflil  inirjti"*-" 

A  very  liirtre  aiinnuil  of  silver  and  gold  in  dow  annually  eonHiime<l  J" 
eleetro- gild  ins  and  silvering  of  lionwhold  plato.  and  triniminjr!'  of  ™ri"» 
kiudH,  but  it  nhould  be  noted  that  arti<-leM  plDtiHl  In  Iliii4  way  havt-  if|>Li»il 
to  a  coii«!dembIe  fxt«>nt  thone  of  ciolid  nUvvr  and  gold,  or  at  leaut  tW 
the  mannfactui-e  of  milld  silver  ware  hat  not  inereaHed  aa  it  wonid  If  ll» 
art  hatl  not  betm  discavered. 

It  in  »tnUH\  that  one  estSblisbment  in  the  TTnlt^^l  8tate»~th(> ( t« 
Manufa<>turing  (loniiMiny — uaea  up  20  ton.*  of  silver  annnnDy.  or  24» 
oum'i^«  u  day,  iu  the  production  of  silver-ware  and  plate. 

The  amount  of  hw«  of  the  preeious  uietald  during  tranftmimioii  by 
and  laud  and  iu  eii-vutation  is  ditlicult  to  aM-ertain  wjlh  any  pnriite 
'  Ency.  Biit.  «»IH,  MB.  " 
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Hit  it  is  an  element  which  must  enter  into  any  calculation  of  the  amount 
>f  these  metals  in  existence.  Considerable  attention  appears  to  have 
3een  given  to  this  subject,  but  the  investigations  generally  seem  to  have 
t)een  very  loosely  conducted,  and  the  results  are  altogether  unsatistixctory 
as  a  guide  for  an  estimate  of  the  annual  loss  at  the  present  time.  The 
estimate  by  Jac^b  has  already  been  explained,  page  201.  He  assumed 
that  the  money  in  circulation,  or  rather  the  total  stock  of  bullion,  wa« 
diminished  10  per  cent,  in  each  period  of  36  years,  and  upon  this  assump- 
tion he  makes  a  total  deduction  of  $188,000,000  for  the  period  from  1492 
to  1809. 

In  the  years  1787  and  1798  experiments  were  made  by  the  officers 
of  the  royal  mint  to  ascertain  the  deficiency  of  weight  of  the  various 
silver  coins  in  use.  In  1787  it  was  found  that  12^  crowns,  or  27  half 
crowns,  or  78^  shillings,  or  194^  sixpences,  were  requisite  to  make  up 
a  pound  troy,  instead  of  12^*0  crowns,  or  24^  half  crowns,  or  02  shil- 
lings, or  124  sLxpences,  as  issued  from  the  mint. 

In  1789  it  was  found  that  1^^  crowns,  or  27|^  half  crowns,  or  82^ 
shillings,  or  200f^  sixpences,  were  requisite^  to  make  up  a  pound  troy, 
instead  of  12^  crowns,  or  24f^  half  crowns,  or  02  shillings,  or  124  six- 
pences, as  issued  from  the  mint. 

Comparing  the  deficiency  of  weight  of  these  several  denominations  of 
silver  coins  with  their  legal  weight  as  issued  from  the  mint,  the  loss 
amounts  in  the  crowns  to  3i^^  per  cent.,  in  the  half  crowns  to  ^yNj 
per  cent.,  in  the  shillings  to  24^||^  i)er  cent.,  in  the  sLxpences  to  38|^|4^ 
per  cent. 

"It  is  singular  that  these  several  silver  coins,  particularly  the  shil- 
lings and  sixpences,  though  in  general  they  retain  no  remains  of  any 
impression,  or  any  rough  edges,  which  would  make  them  subject  t-o  fric- 
tion, appear  to  have  diminished  by  use,  in  the  short  interval  of  eleven 
$rears,  according  to  the  experiments  above  mentioned,  in  the  following 
proportions:^  crowns,  }^  percent.;  half  crowns,  l|-|f  per  cent.;  shil- 
lings, ^>j^o  per  cent. ;  sixpences,  3iy^  per  cent." 

Woolhouse  says  that  the  wear  and  tear  of  the  gold  coinage  is  such 
hat  ver>'  nearly  3  per  cent,  of  the  whole  circulation  goes  out  anuu- 
illy,  and  the  quantity  which  suffices  to  throw  a  sovereign  out  of  circu- 
ation  is  /^y^  parts.  jVIcCulloch,  taking  into  account  the  extraordinary 
extension  of  navigation  and  emigration,  the  risks  of  shipwreck  and 
»ther  ac<;idents,  estinmted  the  loss,  including  wearing,  at  about  1 J  per 
sent,  of  the  entire  mass  of  the  currency. 

The  testimony  given  before  the  royal  commission  on  international 
coinage  by  J.  Miller,  of  the  weighingroomof  the  bank  of  Englond,  contains 
ome  valuable  data  ui)on  the  loss  of  weight  of  sovereigns  by  wear.^  One 
housiind  sovereigns,  as  issued  from  the  mint,  weighed,  in  parcels  of  100 
a<*h,  25.(*8  ounces,  or  250.80  in  bulk,  value  at  £3  17«.  lO^d.  per  ounce, 
J999  18^.  2J<Z.,  or  20/r.  each ;  3,000  sovereigns,  as  in  circulation,  weighed, 

>  Lord  LiveipoorB  Treitise,  pp.  1^7,  JSri.  «  R,porl,  Jh68,  p.  94. 
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in  parcels  of  1,000  each,  255.87  ounces,  255.7G  ooinces,  and  255.80  ounces, 
or  an  averap^e  of  19s,  lid.  each. 

The  wear  of  coins  is  chiefly  upon  the  small  coins  in  active  circulation 
for  retail  trade.  The  balances  of  larger  transactions  are  liquidate<l  by 
notes  and  checks  without  the  niovemen|  of  specie.  In  England  not 
more  than  5  per  cent,  of  banking  transactions,  amounting  in  1866  to 
064,588,000,000  sterling,  are  in  notes  and  coin,  and  but  little  more  than 
one-half  of  1  per  cent,  in  coin.^ 

The  clearing-house  system,  in  addition  to  its  other  great  advantages, 
is  a  great  economizer  of  wear  and  tear  of  the  i)re<nous  metals.  TTm* 
enormous  transa(;tions  in  gold,  at  the  present  time,  in  New  York  do  not 
involve  the  movement  of  the  metal.  The  balances  are  liquidated  by 
checks  and  gohl  certificates. 

The  following  remarks  upon  the  importance  of  maintaining  coin  in 
good  condition  are  extracted  from  the  report  of  the  Director  of  tk 
United  States  mint  for  1807  : 

MAINTENANCE  OF  COIN  IN  GOOD  CONDITION. 

"  Tliere  is  a  subject  whicn,  I  believe,  has  not  been  bi'ought  t4>  theatti'B- 
tion  of  the  law-making  power,  and  the  present  seems  to  be  a  proper 
opportunity.  If  it  is  the  duty  of  government  to  keej)  the  i)ai)er  currencv 
in  good  rci)air,  as  is  acknowledged  and  ]>racticed,  it  cannot  be  otherwise 
in  regard  to  tin*  metallic*  currency,  whether  of  gohl,  silver,  or  ropiMT. 
A  wraltliy  an<l  refilled  ])eoi)le,  ac'iistomed  to  kee]>  everytliing  nUm 
them  in  "rood  order,  ought  to  have  tne  same  atte?it  ion  paid  to  the  curmit 
money,  so  constantly  in  their  liands  and  their  poekets.  As  far  as  pni* 
tieable,  it  ought  to  hv  kept  neat  and  legible;  it  ought  not  to  be  woni  l«< 
smoothness,  nor,  in  the  ease  ot*]>reeious  metals,  be  materially  nMlunnl  m 
bullion  value. 

**  This  doctrine  has  been  reeoginzed  in  lOngland,  where,  in  1771  to  17n\ 
there  was  a  great  recoinage  of  the  old  worn-out  gnineas,  at  an  e\|HMis«- 
to  the  trcasniy  of  over  half  a  million  pounds  sterling.  Another  installs 
lias  just  been  brought  to  our  notice.  In  ISIHJ  a  large  amount  of  worn 
silver  coin  was  received  from  the  r>ank  of  i'>;gland,  and  recoined. 

'To  sliovv  ;ipitr>»\im  itfly  tlic  |»ro|)orti<»n  of  baiikiiiL*'  traii^.n-fions  vvIik'Ii  an-   >t»ttl»Ml  ihr«'«iji 
th<'  (•lrariiij];'-hou^«'.  Sir.Iolm  Luhhock,  (in  »i  pajMT  nail  lietoii*  tin*  Stati-^tioal  StKi«lv  in  .t'li* 
lH>r>,)  iiijulr  the  toll<»\>  iiip;- analysis  of  twiMitv-lliico  millions  striiiii;;  \>  liirli  |ia*^*-<i  thn-u.*:- 
liis  bank  in  a  frw  <]uy^: 

Anioinit  st'tfltM]  tlnouH^li  (•]<'aiinp;'-hoH««* £  \{\,'.\U\,iHHt  or  T"  j^r  •*■ 

Clu'cks  antl  hills  not  passrd  tlironjjh  ciiarinp-liouM' fi.IllN, <»«»*■  ur  *.*!  pir   ; 

Hjink  notrs I,*Jir»j'«H»  t.r    i*  j»r  r. 

Coin I:R».i  <H'  or    !» j^r  *' 

From  tliis  sfatrnMiif  it  appears  that  70  p<M cent,  ot*  l»ankin«r  transaflii»nf«  an- M'ttU-rl  ttit  •  »'■ 
tlic  cN'Mrini^'-lioMM'.  and  fon««i«|n(iitly  withont   llio  n-r   of  money.     Of  t\  ,>   it  maltrl*  r.  -i  »• 
'J  t   p»r  iM  nt.  air  "•ittUd  withont  tlie   n>«*  <»f  money  hy  mfan>  of  elM-ck>  an>i   l»ilU  :    n-.c.^    ' 
})er  cent,  are  m  ttU  •!  in  l»ank  notes,  anil  little  more  than  one-half  per  ceiil.  in  coin. 


REPORT   ON   THE   PRECIOUS   METALS.  231 

"In  general,  when  a  renovation  of  coins  lias  been  effected,  it  has  been 
I  the  oex^asion  of  reducing  the  standards,  either  of  weight  or  fineness, 
'  both.  Such  has  been  the  case  in  this  country,  and  in  England, 
rance,  Germany,  Spain,  and  other  countries.  This  is  a  very  cheap 
ay  of  keeping  the  coins  in  order ;  but  even  where  there  is  no  such 
dnction,  a  recoinage  of  worn  and  spoiled  pieces  would  not  be  a  very 
.rions  (charge  upon  the  treasury,  because  (unlike  the  paper  moneys) 
ley  constitute  but  a  small  part  of  the  i)ieces  circulating.  They  wear 
ery  slowly,  for  one  thing.  But  the  more  important  consideration  is 
lat  they  are  constantly  going  abroad,  where  they  find  their  way  to  the 
)reign  melting  pot  and  reappear  with  other  names  and  devices.  Of  all 
tie  many  millions  that  have  been  coined  here,  in  gold  and  silver,  a  very 
mall  proportion  now  bears  the  stamp  of  the  United  States ;  and  when 
he  sovereigns,  fnincs,  and  thalers  come  back  to  us,  we  treat  them  in 
he  same  way ;  so  that  a  busy  commerce  keeps  the  coinage  new  and 
;ood,  and  lightens  the  loss  which  might  otherwise  be  vexatious  and 
mrdensome.  StiU,  in  si>ecie  times,  there  is  much  gold  and  silver  cur- 
ent  that  ought  not  to  be ;  and  that  which  is  worst  circidates  mojjt,  by  a 
ixed  law  of  human  sagacity  or  self-care. 

"  If  this  proposition  be  true  of  gold  and  silver,  it  is  no  less  so  of  copper 
r  nickel  coins.  They  ought  to  be  kept  clean  and  legible,  and  when  they 
ease  to  be  so,  the  mint  ought  to  be  authorized  and  eimbled  to  take  them 
ack,  and  give  new  pieces  in  their  stead." 

CURRENT  OF  THE  PRECIOUS  METALS. 

The  current  or  movement  of  the  precious  metals  appears  to  have  always 
^n  counter  to  the  march  of  civilization,  or  from  the  new  to  the  older 
mntries.  As  discovery  and  settlement  has  progressed  from  east  to  west, 
jm  Asia  to  Europe,  from  Europe  to  the  Americas  and  to  Australia,  so 
e  gold  and  silver  has  been  constantly  flowing  backward  upon  the  same 
les,  from  Europe  to  Asia,  and  from  America  and  Austmlia  to  Europe. 
It  may  be  asserted  that  in  general  the  flow  of  the  precious  metals  is 
wrays  from  those  countries  where  the  value  of  the  imports  exceeds  the 
lue  of  the  exports,  and  towards  those  where  the  value  of  the  exports 
oeeds  the  value  of  the  imports.  The  balance  of  trade  is  settled  with 
Id  and  silver.  This  balance  of  trade  has  long  been  in  favor  of  India 
id  China,  and  there  has  been  a  constant  flow  of  the  precious  metals  in 
at  direction.    The  total  amount  of  bullion  absorbed  in  India  from  1800 

1864  exceeded  £256,000,000,  and  the  bullion  coined  in  India  fiom  1800 

1865  exceeded  £231,000,000.^ 

In  1803  the  gold  and  silver  sent  to  India  exceeded  the  exports  by 
19,308,315.  The  amount  sent  in  fourteen  years,  from  1851  to  1804, 
elusiv^e,  appears  to  have  been  nearly  $051,000,000,^  or  an  average  of 
•out  $40,500,000  a  year,  as  shown  by  the  annexed  table. 

^  Statesman's  Year  Book,  1868. 

' Hunt's  Merchants'  Magazine  and  Mineral  Resources  U.  S.,  p.  621. 
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EjcporU  of  gold  and  silver  to  Asia  in  fourteen  years. 


1851 

1852 

1853 

1854 

1855 

1856 

1857 

]858 

1859 

1860 

1861 

18G2 

1863 

1864 

Total  in  foarteen  years 


England. 


$8,362,500 
12,116,310 
23,550,000 
15, 555,  OCO 
32, 075, 000 
60,590,000 
86, 477, 170 
25.444.250 
33, 298, 120 
40. 620, 182 
36, 399, 175 
53, 551, 045 
38, 236. 191 
37, 079, 196 


Medlterraneatu 


$4,340,000 

7,255.000 

7,620,000 

9,960,000 

10,180.291 

16, 150, 000 

7,340,v80 

8.120.904 

7,980.000 

9.150,000 

29,281.000 

41,255.942 


Total. 


$8,383,500 

12.116.210 

27.790,000 

29.821.000 

39,692^000 

70,540.000 

96.657.4CI 

31.5M.S30 

40,638,400 

48,740,3M 

44,3»,i:5 

61,701,145 

67. 517.  m 

78.as.i» 


$503,365,035 


$147,529,718 


$6SQ.a»,7S 


Professor  Jevoiis,  in  au  article  upon  the  variation  of  price.s  and  the  value 
of  currency  since  1782,  says:^  "Asia,  then,  is  the  great  resenoir  and 
sink  of  the  precious  metals.  It  ha»  saved  us  from  a  commercial  revolution, 
and  taken  off  our  liands  many  miUions  of  bullion  which  would  be  worse 
than  useless  liere.  And  from  tlie  earliest  historical  a^es  it  has  st<HMl  in 
a  similar  relation  to  KuroiJc.  In  the  middle  a«i:es  it  relieved  Kun»iKM>f 
the  ('Xf(\s.s  of  Spanish  Aiuerican  treasure,  Just  as  it  now  rt'lit'vt's  u>  of 
the  excess  of  Austr«dian  treasure.  The  *  Indian  tra<h»/  says  ]SIaei»hfrs<Mi.- 
'arose  to  a  considerable  iiia^^nitiide  at  the  same  time  that  the  .Vmerican 
mines  he^an  to  pour  their  treasures  into  Kiiro])e,  which  ha]»]»ily  has  Ixtii 
|)reserved,  by  tlie  exportation  of  silver  to  India,  from  bein«;  overwheliin-il 
by  the  inundation  of  the  precious  metals,  as  it  must  have  been  had  not 
such  exportation  taken  place.'  And  ^  Ha^^nal  atlirms  that  the  Sjianianb 
must  ha\t'  abandoned  tiieir  most  |)rodnctive  mines  of  silver  in  Amcrira, 
as  thev  had  alreadv  abandoned  manv  of  tin*  less  in-oductive  ones,  if  tin 
|>ro«;ress  of  the  dejn-eciation  of  silver  had  not  been  somewhat  retanl«'i 
by  the  exportation  of  it  to  India.'" 

Lees,  who  has  written  upon  the  drain  of  silver  tothcKast,  estimatiiii: 
the  currency  of  India  as  e(iiml  to  that  of  (Ireat  Ib'itain,  or  XS0,(HMM>«^'. 
antl  tlM'popnlation  at  180,000,000,  .siys; 

'•  It  rcMpiires  but  very  little  calculation  to  show  that  India  is  ca|»aMf 
of  yet  absorbin;--  silver  to  the  anionnt  of  Ks.  4,000,(MM),000,  or  £  KHMHHMN^^- 
in  aildition  to  this  amount  for  the  purposes  of  currency  alone.  Nornni'^i 
it  be  tbr«,^ottcn  that  India  is  able  to  support  a  pojuilation  maiiN  million^ 
more  nnnn*rous  than  she  at  i>resent  ])ossesses;  nor  on  tin*  other  liaii«i 
that  I*Ji;:land  has  many  means  of  economizing^ the  use  of  coin,  \xhirli.  in 
consiMpience  of   her   immense  extent   of  area,  will  be  <lenied  t<»  Iihlia. - 


Joimiul  St;ili>lical  Sooii'tv,  Lomloii. 


-Conimorct'  wiih  India,  p.  .'>»^ 
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not  forever,  for  many  years  to  come.  If,  then,  it  be  admitted  that  there 
is  even  a  shadow  of  truth  in  these  estimates,  it  may  not  be  unreasonable 
to  conclude  that  there  is  a  possibility,  distant  it  may  be,  yet  still  a  possi- 
bility, of  the  requirements  of  India  for  currency  i)iirposes  approaching 
the  enormous  sum  of  £500,000,000  in  silver  coiii.^ 

DECREASE  IN  THE  PRODUCTION  OF  GOLD. 

The  statistics  of  the  production  of  gold  in  Califoniia,  Australia  and 
odier  countries  show  yery  clearly  the  familiar  fact  that  in  all  newly  dis- 
covered gold  regions  a  maximum  production  is  soon  attained  and  is  suc- 
ceeded by  a  gradual  but  certain  decrease  owing  to  the  exhausti(m  of  the 
placer  dei>osits.  Thus,  in  California,  the  maximum  i)roduct  was  attained 
in  the  j'ear  1853,  when  the  shipments  were  about  $55,000,000,  and  the 
production  was  doubtless  from  $60,000,000  to  $65,000,000  in  value.  It  is 
now  much  less  than  half  of  that  amoimt.  In  Australia,  in  the  same  year, 
(1853,)  the  rei)orted  shi])ments  from  Yictoria  amounted  to  3,150,020 
troy  ounces,  and  the  production  was  nearly  $60,000,000  in  value.*  In  1867, 
the  shipments  were  only  1,433,687  ounces,  much  less  than  half  as  much  as 
in  1853.  The  apparently  nejirly  uniform  production  of  California  for  the 
past  ten  years,  judging  from  the  shipments  of  treasure  from  the,  port  of 
San  Francisco,  is  the  result  of  the  opening  of  other  gold  and  silver  pro- 
ducing regions  in  ]S"evada,  Idaho,  Oregon,  and  Arizona,  which,  so  far  as 
their  production  depends  upon  placers,  are  in  their  tiu*n  liable  to  rapid 
exhaustion.  In  British  America  and  in  Idaho  and  Montana  the  produc- 
tion of  gold  is  now  rapidly  diminishing. 

Russia  is  the  only  country  in  which  a  nearly  uniform  productix^n  has 
been  msiintained  through  a  series  of  years.  This  may  perhaps  be  ex- 
plained by  the  faet  that  the  mines  have  not  been  free  to  all,  and  conse- 
quently comparatively  few  persons  have  been  engaged  in  developing 
them.  The  climate,  also,  is  unfavorable  to  rapid  and  continuous  work- 
ing, and  the  method  of  washing  placer  gravel  by  machinery  in  use  there 
is  necessarily  slow  and  giv^es  limited  results,  which  cannot  compare  with 
those  obtained  by  the  gigantic  system  of  sluicing  i)racticed  in  California, 
and  Australia.  There  has  also  been  in  Russia  a  constant  extension  east- 
ward of  the  gold  region  by  new  discoveries,  extending  even  to  the  Paci- 
fic coast,  and  there  is  doubtless  an  immense  area  of  virgin  groiuid  from 
which  the  gold  supply  of  Russia  may  be  for  a  long  time  maintained  at 
the  present  figures,  or,  possibly,  greatly  increased,  ^especially  if  all 
restrictions  upon  mining  are  removed,  and  the  country  is  thr()^vn  open 
to  the  skilled  miners  of  other  regions.  This  Siberian  gold  field,  with  the 
great  mountain  region  south  of  it,  extending  into  China  and  India,  is  the 
only  extended  region  now  known  in  regard  to  which  there  is  any  uncer- 
tainty in  resjiect  to  its  probable  future  yield  of  gold. 

^ # 

'  The  Drmin  of  Silver  to  the  East  and  the  Currency  of  India,  by  W.  Nassau  Lees :  London, 
1864. 
2  Calculated  at  $19  per  onnce. 


FARia   UNirEBSil.  BXP08ITI0K. 


The  pxUt^'iii'p  of'vor.v  auficiit  workingn  in  tli«  AltiUis  Ki)n>ifi<^niili  wkI 
'  Iftftdit  n»  to  qiHwtioii  n'hettier  this  grvat  iiituriui'  regiun  has  uot  ulivMly 
yiehied  iip  its  most  accr..ail)I(-  treasures, 

PBOOrCTIOh'  OP  GOLD  FROM  PLACERS  AND  FROM  VEISS  C05IPABE0. 

It  must  be  remembt^rotl  tliat  tlii^  iirodaction  of  gohl  from  pliiwrs  U 
uev«H»»rilytniiisitorj'>iii(lci}ini>urftttve]yabnuriiiiil,  iiiuR)MiU'bH8tlif  ]>lacfr 
iniQL'r  tnktm  advuiitii^i  of  the  wurk  which  hii«<  bteii  perfornitti  by  ihr 
grand  opt>ratiuiiH  of  nature  P3ft«n(lins  ovpr  enormous  peritNlH  of  limir. 
He,  in  fact,  "eh-iiris  np"  gohl  which  towltpfn  already  miiifi!.  The  fofw 
rertuirud  to  iletiivli  thv  nictul  fi-nni  ibK  ixx^tky  rriati-ix  hnf  Ihm>u  iipidii'd. 
Thi*  VL'iu-Htono  ha«<  beini  brokf^'n  out  and  grontid  np  liy  the  |iow«r  iit 
striuiiOH  rolling  for  minumbpred  apes  ovpr  the  racks,  imd  by  Hi*-  nwixtltw 
power  of  {rla^iers,  covering  the  niountninn,  filling  the  Talleys,  and  everi 
whi'i'i'  I'litliii^''  iiwiiy  thv  nH^kn  andvoinx  of  the  inonntaJnti,  and  thntwin° 
tin-  fi;iy:iiiciifs  iiilo  the  rivers,  ihere  to  be  gronnd  ami  distribnled  l>.*  ilir 
cuiTentM  in  tiTmi-'CH  and  bars  while  tlm  grains  uf  gold  Mtttle  U>  thf 
bottom.  I 

To  obtain  an  onnre  of  gold  fVoin  a  ton  of  quart!-,  rwk  reqiun-s  a  entail  I 
amonnt  of  forOT.    The  rock  must  be  broken  and  gronnd  tJi  dust.    "Ba   1 
opwation  iMMlovriuidt«dioiu.     It  mny  be  xnid,  in  truth,  that  rvery  ontw 
of  gold  in  placers  has  rwiTiired  the  expenditure  of  force  tvinal  to  that 
now  reijuired  to  extract  the  same  »iuuntity  from  veins.     The  advniitiijT' 
in  rfieai)ne8s  of  pnKluetion  which  the  plia-er  nuner  hiw  over  tin-  <iiiurti    , 
miner  is  thus  made  manifest.    The  work  of  mining  and  <Tnshing  W 
been  itejlbniied  tor  him  by  natuw. 

Aa  soon,  therefore,  as  placer  de[>o«it»  are  comparatively  exhausted  tbr 
miners  will  be  driven  to  the  veins,  a  normal  pnHhiction  of  gold  will 
begin,  and  it  may  be  aaid,  in  general,  that  every-  ounce  of  gold,  wherever 
produced,  will  require  a  nearly  equal  expenditiire  of  [wwer.  Of  all 
metals  gol<l  is  the  most  imifonn  in  its  mode  of  occurrence.  The  condi- 
tions in  which  it  (x-curs  in  veins  are  nearly  the  siune  in  all  parts  of  the 
world.  Its  common  matrix  is  quurtz,  and  tlie  {MTcentageof  the  metal  in 
the  veinstone  in  all  workable  veins  may  be  considered  as  remarknWv 
uniform.  Other  metals  arc  found  in  a  variety  of  conditions;  sometime' 
with  one  matrix  and  sometimes  with  another  of  a  very  different  natnn 
and  hanlness.  They  are  also  in  combiimtion  with  a  variety  of  eleroentu 
fhim  wliidi  it  is  more  or  less  diiUeult  to  separate  them,  and  tlie  qiiantitv 
of  such  metals  in  diffen-nt  veins  varies  gn-atly.  They  may  thus  be  ptn 
duceil  in  some  places  or  countries  very  much  ebea|HT  than  in  otlien 
The  cost  of  tnuisportation  varies  greatly.  The  conditions  of  proiluni<>i> 
are  «» varied  and  ditlerent  in  diffeivnt  parts  of  the  world  that  these  metal" 
retpiii-e  in  scmu-  pliu;es  mueh  more  or  less  labor  than  at  others,  and  ihu* 
a  given  weight  of  the  pnMlucts  can  never  represent  a  constant  ornni- 
form  i-xjienditurtt  of  labor.  Not  only  mechanical  but  ehemieal  |in>-  ; 
cesses   are   involved   for    their   isolation.     With   the    metal    gold  i"     j 
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veins,  on  the  contrary,  the  conditions  are  so  simple  and  similar 
that  to  pixHlnce  a  given  weight  of  it  requires  nearly  the  same 
amount  of  labor  in  any  i>:»rt  of  the  world.^  It  doi^s  not  occur  like  the 
oniinary  metals  in  great  beds  and  masses,  but  is  disseminated  in  com- 
paratively small  grains  in  a  vast  amount  of  hard  rock.  The  operation 
of  separating  it  from  this  rock  is  simply  a  mechanical  one.  The  quaitz 
must  be  crushed  and  ground,  and  as  tlie  hardness  of  this  mineral  is 
nearly  the  same  all  over  the  world,  and  as  the  percentage  of  gold  in  all 
workable  veins  of  it  is  remarkably  even,*  compared  with  workable  veins 
of  silver  or  other  metals,  it  will  be  seen  that  gold  is  the  best  measure  or 
evidence  of  a])i)lied  i)ower  or  labor  that  we  can  have.  It  is  this,  com- 
bined with  the  other  valuable  qualities  of  the  metal,  its  utility,  beauty, 
and  indestructibility,  and  its  almost  universal  distribution^  that  renders 
it  above  all  other  substances  the  most  approi)riate  and  desirable  for 
money. 

PROBABLE  RISE  IN  THE  VALLT^.  OF    GOLD. 

In  proportion  as  the  miners  exhaust  the  store  of  mined  gold,  which 
nature  has  so  bounteously  deposited  in  the  placers,  the  gold  production 
will  become  more  equable  and  constant,  and,  at  the  same  time,  more 
costly.  We  may  confidently  rely  upon  a  large  production  from  veins  in 
the  futui'e,  especially  if  such  mining  is  encouraged  by  suitable  legisla- 
tion. Yet  under  the  most  favorable  conditions  the  production  of  gold 
from  veins  cannot  be  expected  to  be  as  gi^eat  and  rapid  a^s  it  has  bci^n 
from  the  placers.  With  this  continued  decrease  in  the  annual  i)roduc- 
tion  it  seems  probable  that  gold  will  soon  begin  to  sensibly  appreciate  in 
value  unless  some  new  and  unlooked  for  discovery  of  placers  shall  be 
ma<le,  of  which,  however,  there  does  not  appear  to  be  muesli  probability.* 

It  was  argued  by  Chevalier  and  others  soon  after  the  great  discoveries 
of  gold  in  California  and  Australia,  that  gold  would  necessjirily  depreci- 
ate in  value — that  its  purchasing  i>ower  was  destined  to  be  nuich  lessened 


'  This,  of  course,  \a  stated  in  a  very  general  way,  aud  there  nmy  be  exceptioiis. 

'It  is  not  here  inteudcd  to  maintain  that  there  are  not  great  ditTereuces  in  the  richness  of 
veins  within  certain  limits,  but  that  the  range  of  difference  in  general  is  not  great.  The 
general  sverage  yield  of  the  most  profitable  mines  is  generally  not  over  $15  to  $20  per  ton. 
Of  66  veins  in  Tuulunme  county,  California,  visited  by  Mr.  Kemond,  the  average  yield  was 
about  $;J8  per  ton,  the  extremes  being  $4  and  $1HU.  The  two  highest  yields,  viz.,  $107  and 
$1^,  were  from  veins  respectively  six  inches  and  two  inches  in  thickness.  Excluding  these 
two  the  average  of  the  remaining  64  veins  or  mines  is  $25  per  ton. 

'The  distribution  t>f  gold  may  be  said  to  be  coincident  with  the  mountain  chains  of  the 
globe.  There  is  no  extended  ref|[ion,  no  great  political  division  of  the  globe  without  its  gold 
fields.  It  is  a  notable  fact,  also,  that  it  occurs  chiefly  in  mountain  regions  where  water-power 
ean  be  readily  obtained  for  its  extraction. 

^The  spceat  and  at  present  but  imperfectly  known  gold  region  of  Siberia  and  China,  has 
already  been  mentioned,  pp.  96  and  102.  There  is  in  addition  to  this  a  possibility  of  exten* 
aive  virgin  placers  being  found  in  Africa  ;  some  indications  of  the  existence  of  a  valuable  gold 
region  there  have  already  been  discovered.  Some  recent  discoveries  are  reported  in  Mexico, 
bat  these  are  probably  quite  local  in  extent. 


1  ^  tte  great  iaflux  of  tlif  ntetal  from  tlicsp  new  wmrcps.  But  tlie  rela- 
tive valne  of  gold  lias  not  oIi»d{^;iI  an  mnrli  aa  wiis  ('X(nH-t<ti,  nmi  it  would 
Qow  HiH-'iii  tliHt  till)  supply  did  not  more  th»ii  ke('|»  }fwv  witli  the  «v«t- 
iuctfuiHiuK  dfiuaFidn  of  commerce  and  industry,  Rtimul»t<-<1  nn  thvy  li»vp 
been  liy  nii  iiifrcusfd  sujiply  of  soUl.  The  wondt^nl  iucrearte  of  tiie 
irnliistriiil  jrti\  ity  "f  tin-  wnfM,  icsiiltirit;  oUiefly  fttym  the  varied  devd- 
iijiiiH'rit^'  !i!i(l  ^i]ij>lii'att<)ii!s  ot'  1)ii'  |ili.\si<';Ll  M-ioui-e«,  liax  l>eeii  Huflleieni  to 
iippi'opi'i;it^'  iill  till*  i-\ccssivc  jirmliiclioti  iif  llio  jnwr  20  ywirs. ' 

In  regard  to  tlir  ffVtcl  "f  tlir  iiiiTenm-d  pnMliuitinn  of  jtold  n|MMi  pri<**, 
Professor  Jcvotih  iiiiikcs  tlic  fullowiuR  };eu)?ml  obw>rvutioii» : 

" If  tlip  fitiitv  of  |)ik'i!S  lii-ri-  [Greiit  Britain]  tliim  deiH-atia  iiiKin  imw» 
in  Iiidift,  we  Nhoulil  be  tiackwani  in  making  predictions  of  tlieir  fKliin' 
coume.  But  we  mny  »peak  with  the  more  wtnlideucn  of  tlie  uccomplwbwi 
resultm  of  tlie  ^Id  diiteoverieM.  I'rieea  hni)  been  fiilUng  wiUi  little 
interruption  from  181Q  to  1849.  The  yeart  lS.'i((-';ty  forui  u  u-nii»onii^- 
bat  remarkable  exception.  In  I84S>-'32  prices  were  nnprepedently  Iti*. 
and  i^teriK  fiarihun,  we  nnght  have  expeetw!  that  utter  another  period  of 
Hperiiliitiiin,  mid  its  <'.orre«iKmding  relapse  of  trade,  priceo  ahould  desivnil 
Mlill  lower,     lint  iiiiffs  in  1858  were  still  Irt  per  wnl.  al».>vp  tlnxw  of  lS5i 

"Hinue  Is.'^^eiiorinonsHuctuationshHve  takouplm'einthcpncoof  niut; 
(wmmmliliiw.  The  pric«  of  cott*Hihajst>wn*inMdnipled«nd«gaiuIialvwL 
(3oni  liiM  fUllen  to  what  neema  a  natural  ininimnni  price,  and  meal  nn<l 
fodder  have  greatly  advanced.  There  has  been  a  great  rec«nt  fell,  too, 
in  the  pri<re  of  irnmy  kinds  of  imported  produce,  yet  when  the  avetagf 
of  all  kinda  of  eonimtHtities  is  struck  we  tiud  that  prices  since  I85K  havr 
I»een  uniform  in  an  unprecedenteil  manner.  The  average  fall  since  last 
year  has  been  trifling.  If  we  compare  prices  now  (l.-Htt)  with  what  (hey 
were  at  their  lowest  in  1»4'J,  we  find  there  has  been  a  v\tMf  of  :il  [lerceut. 
If  wc  hike  the  avcnige  of  IfWiV-iW  as  our  stnndanl  of  comparison  the 
rise  is  11  per  cent.  The  real  permanent  rise  due  to  the  gold  disctiveriw 
is  probably  something  between  these,  or  nearer  the  higher  limit,  21  jnt 
cent.  The  gold  discoveries  have  canned  this  rise  of  price.  They  Iiavf 
also  neatralizcil  the  fall  of  prices  which  might  have  been  expcctwl  frcm 
the  eontiinions  jirogi-css  of  invention  and  pi-cMlaction.  but  of  which  thr 
amonnt  is  necessarily  unknown.  It  may  be  confidently  asserted,  then, 
that  the  Californian  and  Austndian  discoveries  have  had  a  eiinsidemble 
eflfect  in  reversing  the  pn-vioiis  eoui-sc  of  prices,  but  it  is  imiatssible  l" 
state  the  amount  t)f  that  effect  with  any  appntach  to  i-ei-tainty,'" 

The  demand  for  money  ineu-aws  with  the  increased  activity  of  twi'- 


I  "  The  power  iif  man  in  n1rEH<1y  tDcreiuGil  immcoaiiratjlr  bef  uiid  the  Torre  wbich  i>  inbrirPl 
in  hiniwir.  und  Iho  n'oull  la  Ihe  Home  na  if  human  forcp  bad  experiencvJ  An  exlrBMdiii>7 
development  One  innti  is  now  equal  in  prodnclive  power  to  Irn  iir  Iw^nly  men  in  nrlifr 
limes.  To  mnltiply  the  p-itentr;  of  a  thin[r  in  praclicnlly  the  M*mn  n*  to  mnlliplT  ih<lb><>( 
iUelf— indi'cd,  in  mtitiy  cnsoH.  it  ia  very  much  betror.  If  we  nre  lo  lake  into  •Moam  '-^ 
vaxt  uiimlwr  uf  Ktenm  enifinc*  in  nno  oilier  thin  loconiulivva.  it  in  ii<il  bpf  ood  ib«  traiti  <" 
■ay  that  the  powtrof  man  in  Kuropo  hm  lieen  Irehled  diitinc  a  sinir'"  Rt'npralion  by  ihetpp"" 
Vtceofmeam  power  itlonc."—P(itt'ri(iii,  "  Tht  StUurt  of  Fiuanu,"  pp.  i)l,  91. 

■Journal  Statistical  Soviely  of  I^ondou,  ixviii,  pp.  3U7, 3(M. 
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and  industry.  Industrial  expansion  is  so  directly  affected  by  the  scarcity 
or  abundance  of  money  that  an  increase  in  the  rate  of  discount  by  the 
Bank  of  England  represses  industrial  enterprises  and  piu^alyzes  trade. 
The  circulation  of  money  is  checked  and  it  accumulates  in  the  banks. 
Under  the  old  "  mercantile"  or  protective  system  in  England,  the  quan- 
tity of  specie  in  a  country  was  regarded  as  a  measure  of  its  wealth,  and 
the  object  of  the  system  was  to  promote  importation  of  the  precious 
metals.^ 

Henceforth,  in  view  of  the  constantly  increasing  industiijil  develop- 
ment of  the  Christian  nations,  in  which  China  and  Japan  are  soon  to 
particix>ate,  and  in  view  of  the  decreasing  production  of  gold — in  other 
words,  with  an  inci'easing  demand  and  a  decreasing  supply — it  appears 
inevitable  that  gold  must  soon  rai^idly  appreciate  in  value.  This  is  a 
possibility  which  should  engage  the  attention  of  financiers  and  econo- 
mists. 

The  revolutions  in  commerce  which  may  grow  out  of  our  increased 
intercourse  with  China  and  Japan  may  resultin  their  taking  the  surplus 
of  the  grain  crops  of  the  Pacific  coast  instead  of  gold  and  silver  only  in 
exchange  for  their  commodities.  As  soon  as  this  takes  place  the  drain  of 
bullion  to  the  east  will  be  partly  arrested  and  lead  to  the  acciuniUation 
of  silver  and  gold  among  other  nations,),  and  thus  compensate  for  the 
diminution  of  the  product.  To  within  a  recent  period,  silver  in  prefer- 
ence to  gold  has  been  required  for  payments  in  China,  but  gold  is  now 
much  more  freely  received  than  it  formerly  was.  The  shipments  of  gold 
from  San  Francisco  diiect  to  China  have  increased  from  $965,887  in 
18o4  to  over  $9,000,000  in  1807. 

The  decrease  in  the  production  of  gold  has  been  noted  by  Newmarch, 
who  84iys  it  appears  to  have  been  diminishing  since  180:5,  and  that  it  is 
certain  that  the  demand  for  it  will  increase  yearly  with  the  d(»velopment 
of  the  commerce  of  the  world,  the  progress  of  the  arts  and  inventions, 
the  increase  of  production  of  salaries,  revenues,  and  the  abolition  of  the 
restrictions  which  check  .industry  and  international  exchanges.  He 
says,  also,  that  it  must  not  be  forgotten  that  sooner  or  later  great  quan- 
tities of  gold  and  of  silver  ^vill  be  used  to  replace  the  non-conv(»rtible 
pai)er  currency  yet  in  use  in  certain  countries.  In  Europe — Kussia, 
Austria,  Italy,  and  Turkey — it  is  i)robable  that  there  ar(5  at  least 
400,000,000  sterling  of  paper  money,  of  which  a  gieat  part  will  be  grad- 
ually replaced  by  specie  when  the  countries  become  more  rich  and  stable 
in  their  government.* 


^  A  late  writer  eo  the  scieucc  of  finance  points  out  the  fact  that  although  in  Great  Britain 
the  protective  system  has  been  abandoned  for  free  trade,  yet  protection  has  been  practically 
reviTed  in  the  monetary  legislation,  and  still  more  by  the  Bank  of  England.  The  repeated 
rainng  of  the  rate  ef  discount  has  been  applauded  because  it  tends  to  increase  the  import 
and  repress  the  export  of  precious  metals.  It  is  easy  to  see  that  any  legislation  which  represses 
tbe  exportation  of  gold  and  silver  operates  practically  as  a  protective  tariff. 

'Newmarcb,  in  "P^nquete  sur  les  Principes  et  les  faits  G(3n6raux  qui  regissent  la  Circula- 
ion  Mon^taire  et  Fiduciare,"  folio  v,  1867,  p.  539. 
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MEANS  OF  PROMOTING  THE  PRODUCTION  OF  THE  PRECIOUS 

METALS. 

ENCOmAGEMENT  OF  VEIN  MININa. 

In  view  of  the  continued  decrease  in  the  production  of  gohl  from  placer 
deposits,  it  becomes  important  to  encourage  and  promote  the  extraction 
of  gold  from  veins  in  every  possible  way.    There  are  other  gnnt  reasons 
for  encouraging  vein  mining  enterprises.    They  are  i>ermanent  in  their 
nature,  and  promote  the  general  development  and  prosi>erity  of  the 
country  by  attracting  a  fixed  population,  composed  of  artisans,  agricul- 
turists, and  others.^    In  California,  thriving  towns  and  villages  spring 
up  around  the  quartz  mines  in  the  interior,  where,  without  the  mines, 
all  would  be  comparative  desolation.    The  superficial  i)lacers  in  Cali- 
fornia and  elsewhere  are  soon  worked  out  and  desert4»d,  and  the  placer 
miners  are  constantly  roving  about  without  fixed  homes  or  proi)erty.    It 
is  somewhat  different  in  regard  to  the  deep  placers  and  cement  mines; 
they  partake  of  the  nature  of  permanent  vein  mines,  yet  are  not  so 
attractive  as  centres  of  population. 

It  is  an  extremely  encouraging  fact  that  vein  mining  in  California  and 
Australia  is  now,  or  at  least  wa«  in  186C,  more  successful  than  at  any 
former  period.  The  number -of  successfid  vein-mining  enterprises  is 
increasing.  In  Australia,  this  branch  of  mining  ai)pcars  to  have  \yeei\ 
extraordinarily  devcloi)ed,  and  to  he  followed  to  relatively  ^rreater  t»xtent 
than  in  Caliloniia.  Of  the  total  ^jfold  i)rodueti(»n,  of  nearly  1,5(MUHN) 
ounces  in  lS(»r»,  more  than  500,000  wcM'e  from  quartz  veins.  Tin*  exart 
ratio  of  tlu*  produetion  from  the  t\vt>  sources  was  as  .*?."»  to  (\'k 

In  1807,  of  the  total  of  1,4.T^,()S7  ounces  exijorted,  .■)l»0,.VJ7  ounees  wen* 
taken  from  (luartz  veins,  and  «87.'5,100  ounees  from  alhivi:il  workin^r?^. 
This  shows  the  ratio  ])er  cent,  of  gold  i)rodueed  from  quart/,  veins  \o 
that  from  placers  in  be  as  .'50  to  01. 

It  is  not  possible  to  ascertain  exactly  tin*  ])resent  produetion  of  tlit* 
(piartz  mines  of  Califoinin,  but  it  is  ]>robably  ](»ss  than  one  third  of  tlif 
gross  yield  <r  the  State,  but  is  increasing.  The  number  of  staiui>s  in 
1S0()  was  1,0!>7,  many  of  which,  however,  wen*  idle.^  In  Australia  then' 
were  5,4.57  stam|)s.  In  December,  18(57,  the  number  of  stanijis  in  the 
several  mining  districts  was  5,.'>l?t>,  and  tin*  aggregate  liorse  i>ower  em 
jjloyed  in  crushing  and  lioisting  was  0,5,55.^ 

All  j:(»l«l-|»r<Mliu-injj  rrp^i'Mis  hcc-ome  larp-  cousumers.  not  oulv  t)t  the  iu-o'sv;uie<  of  .'::>. 
but  ot*  inaiiur.u-tiin'd  jirtirlcs  of  all  kinds  hikI  of  luxuries.  This  is  slu)wn  in  a  st:  ikiiip  n>*''' 
nor  in  tlio  pold  rcj^ions  of  Culifornia  and  Australia,  and  in  Nevada. 

-  Th«*re  was  no  ujacliinery  of  8|»ecMal  interest  to  quartz  miners  shown  in  the  Expti*iti^« 
e.»ceptinp,  perhaps,  the  lieautifu  hoisting  engines,  steel  CRjjjes,  and  nmehin*'s  for  drillin? 
rorks,  and  the  con  cent  rat  in  }»•  tables  of  ItitlinpT.  It  is  believed  that  the  .stamps  and  eil^r 
applianci's  in  California  for  the  extraction  of  ;^uld  from  quartz  are  unrivallftl,  yet  ihert  • 
preat  room  for  their  improvement,  and  for  improvement  of  processes  of  treating  lb»'  ♦"•• 
phurets. 

'  Further  intrrestinj^  statistics  of  (piacl/'  mining  in  Australia,  received  since  the  forejr^'injr 
pages  of  this  nport  were  printed,  will  be  found  in  the  appendix. 


KEPORT  ON  THE  PRECIOUS  METALS.  239 

GOVERNMENT  PROTECTION  REQUIRED. 

It  is  a  primary  duty  of  the  government  having  a  public  domain  of 
such  great  extent  and  wonderful  richness  to  foster  and  inotect  mining 
enterprises,  not  only  in  order  to  promote  the  production  of  gold,  silver, 
and  ordinary  metals,  but  as  one  of  the  best  means  of  stimulating  immi- 
Ration,  settlement,  and  the  march  of  industry  in  all  directions.  Mining, 
considered  in  its  importance  to  the  wealth  of  the  country,  is  an  interest 
which  cannot  be  neglected  in  legislation  without  serious  loss. 

The  veins  of  gold,  silver,  and  other  metals  slumld  be  regarded  as  the 
heritage  of  the  people,  and  while  these  veins  should  be  left  fiee  to  all 
who  choose  to  work  them,  they  should  not  be  completely  abandoned  to 
hap-hazard  destructive  development.  The  government  should  exert 
over  them  an  intelligent  protecting  and  directing  care,  and  adQi)t  such 
laws  and  regulations  as  will  best  promote  permanent  successful  mining, 
preventiiig  waste,  the  loss  of  the  precious  metals  by  careless  and  igno- 
rant working,  the  complication  and  conflict  of  titles,  and  the  holding  of 
claims  for  merely  speculative  purposes,  without  any  efforts  being  made 
to  open  and  work  them. 

Nearly  all  the  great  exhibitions  of  mineral  products  in  the  Exposition 
illustrated  the  value  of  government  direction  and  regulation  of  mining 
indostry.   The  most  satisfactory  and  perfect  exhibitions  were  those  made 
under  the  direction  of  government  mining  engineers.    The  collections 
were  methodical  and  complete  exhibits  of  the  mineral  resources  of  each 
country,  and  they  were  accompanied  by  maps  and  sections  of  mines  in 
detail  and  by  statistical  publications  prepared  with  the  greatest  care 
every  year.    The  relations  of  position  of  the  veins  of  ores  and  of  beds 
of  coal  to  the  geological  formations  were  shown  by  geological  maps  and 
sections  and  by  models  on  a  large  scale,  showing  not  only  the  inequali- 
ties of  the  surface  of  great  districts  of  country,  but  the  position  of  the 
coal  beds  below  the  suriace,  and  the  location  of  every  mine. 

By  fostering  mining  enteri>rises  and  by  thoroughly  educating  and 

training  men  to  conduct  them,  many  countries,  whose  resources  in  the 

precious  and  other  metals  are  comparativelj^  meagre,  are  successful  i)ro- 

dueers  of  gold  and  silver  from  ores  and  veins  such  as  in  the  United 

States  would  not  be  regarded  as  worth  the  labor  of  working.  Every  portion 

of  an  ore  is  utilized,  and  valuable  products  are  obtained  where  without 

science  and  skill  they  would  be  wasted  in  residues.    It  has  been  shown 

in  these  pages  that  gold  ores  produced  upon  the  slopes  of  the  Rocky 

mountains  and  found  to  be  "rebellious" — difficult  to  work — have  been 

transported  with  profit,  in  a  partly  worked  sta.te,  over  the  immense  plains 

and  across  the  whole  breadth  of  the  States  east  of  the  Mississippi,  and 

then  shipped  across  the  Atlantic,  to  be  successfully  worked  at  Swansea, 

in  Wales,  simply  for  the*  want  of  a  proper  development  of  metallurgical 

Science  and  industry  in  the  United  States.    We  must  not  lose  sight  of 

the  fact  that  we  not  only  send  some  of  our  ores  abroad  to  be  worked, 


'  but  timt  many  nf  our  youDg  meu  are  alno  aciit  nhroiid  tn  ohtaiti  lli»t 
thorough  ('iliifRtioii  uuil  traiuiug  in  goveinineDt  iiiKtUitlioiiit  xvhit'h  Ilicv 
are  nimble  tu  uhtiiiii  at  l^ome. 

IMPORTANCE  oy  A  NATIONAL  MIKING  COLLEGE. 

The  e^tAbliRhiucQt  of  a  national  mining  onllegi>  wonid  V»e  one  of  \he 
bet^t  or  inoHt  effective  means  of  Becui'ing  the  proper  worlcing  of  the  uiiuM 
and  of  proraoting  i>enmiiient  ainl  proHtaMe  mining  eaiteritriHes,  nml  ihiw 
t*ud  to  maiiitaiu  a  large  pnxliit^tioii  of  the  pi-ecioiiB  melals,  i!8i>eoi«lIy  firan 
Teins  and  de«p  plaeers,  or  wherever  eapitiil  and  skill  is  reijuiit-d.  Tbv 
difisrmin.ntion  of  acnirat<'  infornintfon  regarding  mineral  veins  aiidtbeir 
contriils,  ;iij(l  iipoJL  the  vaiiiniw  nictlKHlN  fur  extracting  and  retlm-ing  the 
ores  ii'iH.iimiriiilv,  wimld  ]iiiv<'[it  iiiurli  of  the  presH'iit  llldiiw^twl  eaergj 
and  t.X|«'iiditnre  uf  tiuit  and  money,  oHi-ii  upon  Im-alitifS  wlu*rt'  iherei* 
littiu  room  tu  hope  for  »ueefSB.  Siiili  Jnstitiiti<ins  itiv  ubKoltitfly  nwt* 
aary  to  guthei-  the  teachings  of  expiTiirtio  siud  in  phiei-  them  in  a  fonn 
available  to  the  many  pei'»oua  now  iuu-it-tstul  und  yt't  t«  be  engagMl  in 
mining,  and  to  the  prospectors  who  ace  i»rieirating  our  iiiie^juallHl 
itiinei'al  rcgiouH  in  all  dii-e<rtions  and  are  con»tantly  tliseovcring  lit* 
Sources  of  wealth.  Tlie  country  caiiuot  do  luu  uiiich  W  8ii8taia  and 
encourage  the  men  who  are  thus  prospmtjiig  thu  iittuxplort-d  nnd  iibiu*l 
inaccessible  portions  of  the  pnblic  domain,  and  to  whom  we  nn*  i?liieflT 
indebted  for  the  (liMi.vcrics  whicli  have  been  niiidr.  We  >bonl<l  ii.^ 
leave  tliem  to  labor  iiii;iidi-d,  hut  nlionld  fnlh-w  di.-m  l.y  i.i  -:iiii/n!  i\pl.i 
rations,  by  can^ful  exaniinationsof  the  veins  and  mineral deiM)sit8  which 
they  discover,  and  by  the  speedy  publicittion  of  reliable  and  full  infor- 
mation upon  them.  One  of  the  prominent  features  of  a  s<-hool  of  miiH^ 
should  be  pi-actical  laboratories  -ami  metalbirgieal  works  uimn  a  moilerati- 
HCide,  in  which  the  students  conlil  take  practical  lessons  in  the  workint! 
of  ores  by  all  the  known  and  approvi-tl  metboils,  including  the  meehauiol 
preparation  of  oi-cs,  their  concentration  by  water  and  by  flre  in  funiatw. 
or  their  ledm^tion  in  pans  or  otherwise.  Tliese  labonitories  would  be  min- 
iature metallurgical  establishmentH,  where  ores  of  all  kinds,  "docile'tT 
"relH'llious,"  would  be  received, exi)erimented  upon, and  treated  by  the  bwt 
methods,  while  the  theorj-  of  the  processes  would  be  firily  given  and  tbr 
chemica1reaethmHe\]ilained,sotbatthe  students  would  obtain  a  thoronf^ii  : 
knowledge  and  cimipi-ehension  of  the  principles  involved  in  the  cheminl 
treatment  of  ores  and  l»e  prepared  to  adapt  themselves  to  other  cirrnm- 
stances  in  which  they  might  hi-  placed  when  called  niwn  to  treat  orw  in 
regions  remote  fixnn  sii|>plien.  Such  a  government  mining  school  would 
not  only  directly  promote  mining  industry,  but  it  would  greatly  inemw 
the  amount  of  exact  scientilic  knowledge  among  the  i>eople,  and  tlii»' 
pntiuotc,  in  the  most  eftectnal  manner,  general  s<'ii'ntifie  e4liication,  thf 
results  of  which  would  be  felt  iu  all  our  indnatfial  pursuits. 
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It  is  gratifying  to  all  the  friends  of  mining  industry  to  know  that  the 
establishment  of  such  an^institution  is  alreiidy  engaging  the  attention  of 
Congress.  Foremost  among  its  advocates  is  Senator  Stewart,  of  Nevada, 
who  in  1867  introduced  and  ably  supported  a  bill  for  the  organization  of 
a  National  School  of  Mines. 

GOBPS  OP  MINING  ENGINEERS  SUGGESTED. 

In  connection  with,  and  as  partly  growing  out  of,  such  a  mining  col- 
lege, the  government  should  organize  and  make  provision  for  a  corps  of 
mioing  engineers,  to  be  filled  subsequently  by  the  graduates  of  the  college ; 
the  members  of  the  corps  to  have  rank  and  promotion  corresponding 
with  the  grades  of  the  corps  of  military  engineers. 

Such  a  body  of  thoroughly  educated  men  should  be  charged  with  the 
duty  of  exploration  of  our  mineral  regions ;  with  the  collection  of  infor- 
mation upon  them ;  with  the  preparation  of  reports  upon  mineral  depos- 
its, and  memoirs  upon  mining  and  metallurgy,  all  of  which  would  form 
the  basis  for  publications  at  i-egular  intervals,  giving  to  the  people  such 
information  as  would  best  promote  their  interests  and  the  national  pros- 
perity. 

Engineers,  so  educate4i  and  sustained  by  the  government,  would  be 
animated  by  laudable  ambition  and  enthusiasm,  and  would  be  strength- 
ened by  an  esprit  de  corps  tending  to  their  moral  and  sesthetic  elevation. 
They  would  be  in  a  position  to  give  independent  and  reliable  opinions 
and  advice  upon  the  value  of  our  mineral  deposits  and  the  best  method 
of  developing  them. 

Such  an  organization  would  open  a  new  and  inviting  field  to  our  young 
and  enterprising  men,  the  graduates  of  schools  of  science,  and  others, 
who  seek  a  career  in  the  fields  of  science. 

In  view  of  the  recognized  nec-essity  of  thorough  technical  education 
to  the  highest  industrial  and  commercial  development  of  a  nation,  the 
organization  of  a  national  corps  of  mining  engineers  has  an  increased 
importance;  for,  as  already  argued  in  regard  to  the  influence  of  a 
mining  college,  it  would  have  an  immense  influence  in  promoting  general 
Scientific  education,  thereby  causing  an  exact  knowledge  of  the  funda- 
mental laws  of  nature  to  per\'ade  the  people,  and  giving  them  a  greater 
power  over  our  vast  material  resources. 

Another  great  means  of  increasing  the  production  of  the  precious  metals 
is  the  c^mstmction  of  railways  across  the  country,  by  which  prospectors 
and  sapplies  can  be  carried  into  the  heart  of  what  are  now  comparatively 
unexplored  and  unknown  mineral  regions;  and  by  which  machinery  can 
\>e  delivered  at  moderate  cost  to  extensive  regions  already  known,  but 
remaining  comparatively  dormant  for  the  want  of  rapid  and  cheap  com- 
mnnication  with  the  centres  of  supply  both  east  and  west. 


CHAPTER  X. 
UNIFICATION  OF  GOLD  AND  SILVER  COINASE 


Evils  or  a  Diveraitv  in  THb  avsTBMS  or  WeioiiTS,  Mrasvbes,  aXd  Coix>— Ami*- 
TAiiEs  or  A  siMPi.K  Universal  Svstrm— MoVKMnsT  for  HomcTAny  Usiitt— llw 
ETARVCoFVENTioN— Observations  of  Mr.  Beckwith,  Mr.  I(V(iai.Kt>.  axo  SenTOi 
Shhrmaii  oh  thr  Thkatv— Propoaitiohs  bv  Hr.  Kckhkuv  ADorru*  bt  m 

COHMI-TTBE— IKTEHNATIUHAL     UoNBTARV     COHFKRBMCS— -AHQUMBXT    rAVOHIIM  1 

2f>PHAKc  Cum — Prufebimis  Levi's  Speecb — Kepoht  of  Deleuatium  from  GauT 
Britain — Repukt  of  Buval  Commission — Tiews  op  H.  Chetalihi— OniMU 
BXFHE99P.D  IN  THE  United  States,  amd  the  pkofohrd  Leoislatio?) — CoKCLrtfoi. 

The  incoDveiiieiiuea  and  I'lseea  arising  from  the  great  diversitj*  orsjm- 
teius  of  wei'gbts,  ineuMures,  aad  coius  amoiig  the  chief  nations  of  thr 
earth  have  long  beeii  felt  anil  ackiiowledgeil,  but  tbey  are  becoaiioi 
greater  and  moi'e  evideut  with  the  con^itautly  incrensing  fai'ilitieK  far 
iuteruational  eoiniuuiucatioii,  by  which  the  people  aud  tbv  cominudilic 
of  remote  regions  are  brought  into  constant  aud  chise  euntat^t. 

Tile  collections  in  the  departmeut  of  weights,  measurva,  and  cdiuof 
the  Paris  Estiosition  comprised  no  leas  tbau  31!  different  syRtemii  af 
weights, based  uiwn  SCditfereut  units;  07  diffen^ut  systeiii.-«  of  iin'ii>iim, 
baseil  upon  02  different  units;  and  35  different  stundiird»  of  gold  *oi 
silver  eoin  Iwlonging  to  18  different  monetary  systems,  bast.Hl  upon  l^* 
different  units  or  measures  of  value. 

ADVANTAGES  OF  A  UNIVERSAL  8YSTEM. 

The  numerous  benefits  to  bo  derived  from  a  universal  ttyHtetn,  nmpk 
and  uniform,  in  plaee  of  this  great  incongruity  and  ilisorder,  are  w( 
always  piv^eiit  to  the  minds  uf  those  who  are  not  occupied  with  tk 
study  of  this  subject.  They  may  be  grouped  under  the  head^  of  wiitt» 
tioiial,  ec'imomic  and  scientidc,  and  commereial.  Somi^  uf  the  aJiu 
tages  under  each  of  these  heads  will  be  noted. 

KDUCATIONAJ,. 

Tbe  nature  and  relations  of  numbei-s,  together  with  llie  H,v»l(fiM  <^ 
weights,  measures,  aud  i^vius,  belong  to  the  elemeiitar^-  studies  wf  cbil 
dren  in  common  schools.  They  are  the  rudiments  or  beginainfr*  '^ 
knowledge  taught  by  all  nations,  of  every-day  use  thi<ougb  lite,  and  u«(k 
ing  more  generally  useful  or  neceK.sary  is  Rubaei)uently  leanietl  r\t-a  bi 
tboM^  who  live  to  be  venerable  philosophers  and  atatefuiieii.  Bui  Ihi< 
ever  indisi>ensable  this  part  of  knowledge  is,  no  common  schoul  uitdff- 
tnkCH  to  teach  more  than  a  pait  of  it.  So  many  systems  witfaout  Mf 
common  or  tHinnecliug  principb',  or  with  so  many  diflereut  pnui.'i]iin^ 
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evolution,  cannot  be  mastered  and  retained  in  the  mind  withont  long  stady 
and  great  efforts.  It  is  practically  impossible  for  the  great  portion  of 
the  people  to  acquire  a  complete  knowledge  of  the  many  different  sys- 
tems, and,  indeed,  it  is  rare  to  find  those  who  acquire  and  retain  any 
p^manent  knowledge  of  the  systems  of  any  one  country.  The  incohe- 
rent and  illogical  systems  are  difficult  to  remember,  and  the  recollection 
of  them  becomes  dim  and  uncertain,  if  not  frequently  revived. 

K  the  systems  of  all  countries  were  effectively  resolved  into  one,  based 
npon  a  decimalized  unit,  this  entire  branch  of  useful  knowledge  would 
MHoe  within  the  easy  comprehension  and  reach  of  every  child,  and  the 
time  required  to  leam  and  understand  it  would  be  many  times  less  than 
a  now  necessary  for  the  incongruous  systems  of  any  one  country. 

ECONOMICAL  AND  SCIENTIFIC. 

The  subject  becomes  more  interesting,  if  not  more  important,  in  its 
Mmnection  with  the  studies  of  the  more  advanced  student.  No  one  can 
loquire  a  thorough,  or  even  a  respectable  knowledge  of  political  and 
lodal  science  without  an  easy  familiarity  with  the  various  systems  of 
veights,  measures,  and  values.  The  relation  of  labor  to  capital,  for 
example,  is  a  subject  which  at  present  attracts  serious  attention  in  all 
civilized  countries,  and  an  intelligent  inquiry  involves  the  study  of  social 
uid  industrial  organizations,  and  the  products  of  labor  and  skill  of  many 
kinds  in  many  countries.  These  investigations  cannot  be  made  useM, 
oomparisoos  cannot  be  drawn,  and  instructive  results  be  attained  with- 
out a  knowledge  of  the  numerous  systems. 

The  science  of  economics  is,  for  the  most  part,  based  upon  statistics, 
and  the  study  of  a  wide  range  of  statistics  is  impossible  without  the  use 
of  the  keys  which  unlock  them  and  render  them  intelligible.  But  so  great 
is  the  labor  of  conversion  of  numerous  systems  into  the  one  system  of 
appreciation  most  familiar  and  easy  to  the  mind,  that  foreign  statistics, 
to  a  very  great  extent,  as  they  are  presented  to  us,  are  but  approxima- 
tions and  rough  estimates  embracing  many  errors.  The  advantages  of 
toniform  system  of  measures  and  values  in  collecting  and  diffusing  use- 
fal  knowledge  in  this  department  are  obvious.  Tliey  are  specially  evident 
to  those  who  have  been  led  to  study  the  Exhibition  and  leam  the  lessons 
taaght  by  the  products  and  statistics  of  various  countries.  They  will  be 
evident  to  the  readers  of  the  reports  on  the  Exposition.  The  labor  of 
preparing  the  present  report  and  of  deducing  conclusions  would  have 
been  greatly  lessened  if  the  statistics  of  various  countries  had  been  pre- 
lented  in  one  uniform  system  of  weights  and  values.  Its  accuracy  and 
iti  value  would  also  have  been  greatly  enhanced. 

COMMEBCIAL. 

The  numerous  and  intelligent  body  of  men  engaged  in  commerce  in 
til  countries  are  £Ei>miliar  with  the  importance  of  a  uniform  system  of 
Deasoring  quantities  and  values. 


Commerce  is  the  exchange  of  protjia^s ;  quantity  ami  v^lIup  an>  ele- 
meuts  of  exchange,  and  conversions  of  quantities  and  valneii  from  one 
Bystem  to  auuther,  or  rather  fW}m  all  systems  into  the  one  mo^t  habitual 
to  the  individual,  and  in  which  his  apprtciationq  will  be  most  aociuute  ia 
the  endless  labor  of  the  merchant.  To  find  the  cquivalcut  of  ouc  qniui- 
tity  in  another  system  of  expressing  quantities,  or  of  one  value  in  another 
monetary  system,  by  conversion,  is  indeed  considerable  lalwr,  and  If  tie 
data  or  elements  of  the  computation  do  not  previously  vmhI  in  the  mind 
the  attempt  will  (^uerally  end  in  a  resort  to  formulas  or  U)  tables  and 
mechanically  and  without  understanding  them.  Much  time  U  lost  u 
such  computations,  and  tbe  labor  often  necessitates  the  employment  of 
ex[>ert«  at  high  salaries.  All  such  difficulties  operate  as  hindrauw^  to 
trade  and  commercial  expansion.  W  lesaes  examined  before  the  ICo,val 
Commission  stated  that  the  smaller  manufacturers  aiKl  traders  of  Olwii 
Britain  are  deterred  from  engaging  in  foivign  transactions  I>y  th^  diffi 
culties  attendant  upon  a  diversity  of  weights  and  meaHures,  and  by  tlw 
difficulty  of  calculating  exchanges  and  of  remitting  small  sum.s  fromow 
country  to  another.  Commercial  statements,  invoioo«,  and  lists  of  priM 
expressed  in  the  moneys  of  foreign  countries  are  not  readily  intpUigihk 
in  England  or  in  the  United  States.  The  adoption  of  an  iutemati«id 
oniform  monetary  aystom  would  facilitate  and  lead  to  the  ej:teutdoni< 
the  money-order  system  to  foreign  countries,  by  which  the  remittance ul 
small  sums  could  be  made  at  will  by  the  people. 

Monetary'  systems  are  theories  for  measuriug  and  computing  I'aluni 
and  exist  chiefly  in  matters  of  finance  and  account.  Coin  is  but  the  oi- 
terial  expression  of  parts  of  those  systems,  made  to  ])as»  frum  hand  to 
hand  as  measures  of  value  in  exchange  of  products  and  [(rojxrty,  ind 
whenever  the  monetary  systems  are  harmonized  corrc»p»u<ling  cluuigH 
in  coin  will  naturally  follow. 

Among  the  most  useful  things  which  liave  become  nearly  uiui'cnd 
among  the  nations  arc  the  numei'als  of  the  Arabs  aiul  the  alpliabtlk 
lett^^rs  of  the  Komans.  A  conviction  of  the  benefits  of  these  unitiM  ii 
felt  in  every  industiy,  every  profession  and  ocenpation,  every  bnudi  rf 
science,  art,  and  literature,  and  a  like  conviction  ot*  the  im|M)rliu».-e  and 
necessity  of  a  miiversal  system  of  weights,  measures,  and  vaIui-«  ia  grow- 
ing in  the  public  mind — in  the  mind  of  tbc  whole  civiUzi'd  world}— i< 
Bpreails  with  the  increase  of  commerce,  the  exchange  of  idcus,  utd  dit 
diffusiou  of  knowledge. 

A  movement  so  universal,  so  peaceful  and  harmonious,  and  ao  Aoan- 
ble,  is  not  likely  to  ceas<.>  nor  diminish,  but  U>  augment  iy  fort-e  and  nl» 
cifj-.  The  inequality  of  the  movement  hitherto  is  remarkable.  Sevpral 
touuti'ii.'a  half  eutiJ'L'Jy  abylJahcd  Ihcir  aucicnt  incuugruuua  a^AUi^ua m^ 
adopted  the  metrical-decimal  system,  which  though  not  perfect  is  tluwght 
by  many  to  be  the  best  that  has  yet  been  fonnd. 

NumeronB  other  oonntries  have  adopted  portions  of  thta  sywbem,  wUk 
Groat  Britain  and  tbe  United  States  have  legaliied  the  two 
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ting  to  weights  and  measures,  rendering  the  use  of  them  permissible. 
Hie  monetary  section  makes  the  slowest  progress.  To  this  branch  of 
the  subject  the  attention  of  the  governments  participating  in  the  Paris 
Exhibition  was  particularly  invited  by  the  Emperor  of  France,  which 
resulted  in  the  formation  of  an  International  Committee  at  Paris  in  1866, 
and  an  International  Conference  in  1867. 

The  following  extracts  from  the  reports  and  documents  show  the  nature 
of  the  inquiries  and  discussions  of  the  Committee  and  the  Conference, 
the  result  of  their  labors,  the  subsequent  action  of  Congress,  the  move- 
ments in  England,  and  the  present  state  of  the  subject. 

MONETAEY  UNITY. 

The  subject  of  monetary  unity  is  appropriately  introduced  by  Baron 
de  Hock  as  foUows : 

"The  inconveniences  which  result  from  the  diversity  of  monetary  sys- 
tems exceed  even  those  growing  out  of  the  diversity  of  the  systems  of 
▼eights  and  measures.  These  are  confined  to  the  trouble  and  loss  of 
time  occasioned  by  the  tedious  calculations  required  to  pass  from  one 
system- to  the  other ;  stm  the  objects  which  are  weighed  or  measured 
continue  the  same,  and  may  be  made  use  of  anywhere.  In  the  case  of 
coin,  on  the  contrary,  besides  similar  calculations  of  allowance  which 
are  necessary,  the  objects  themselves — that  is,  the  coin — ^lose  a  portion 
of  their  value  in  passing  from  one  country  to  another.'^     •     •    •    •    • 

"It  cannot  be  doubted  that  the  universal  unification  of  coins,  by 
creating  a  common  medium  of  circulation,  constitutes  one  of  the  most 
eflbctive  means  for  the  development  of  general  commerce.  Such  a 
medium,  adopted  by  every  State  and  individual,  saves  the  loss  of  time 
and  the  trouble  caused  by  the  computation  to  which  it  is  constantly 
necessary  to  resort  to  ascertain  the  precise  value  of  the  different  coins ; 
it  reduces  to  a  minimum  the  rate  of  exchange,  that  painful  burden  to 
commerce ;  it  obviates  the  losses  from  exchange  of  money,  to  which  the 
arts  and  manufactures  and,  not  less,  travellers  are  subject ;  it  increases 
the  utility  of  money,  and  thereby  even  its  value ;  it  diminishes  the  needs 
of  dicnlation,  and  tends  finally  to  an  immediate  and  radical  cure  of  the 
crises  which  spring  up  in  commerce  by  the  accumulation  of  pioney  at 
one  i>oint  and  its  absence  at  another. 

"  The  idea  of  a  unification  of  the  coins  is  so  elevated  and  the  purpose 
80  usefiil  that,  whenever  a  favorable  situation  renders  its  adoption  pos- 
siUe,  no  progressive  people,  desirous  of  entering  upon  the  great  and 
frnitfiil  road  of  universal  commerce,  can  remain  indifferent  or  reject  it, 
unless  from  motives  of  the  last  importance."^ 

At  the  preparatory  conference  relative  to  the  establishment  of  an 
international  system  of  measures,  weights,  and  coins,  held  at  the  Palace 
of  Industry  in  Paris,  May,  1866,  Mr.  Le  Play  stated  the  object  of  the 
meeting  as  expressed  in  the  notice.    During  the  Exhibition  of  1855  a 

'  Extracts  from  the  report  of  Baron  de  Hock. 
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special  committee,  of  which  many  p^^ons  present  were  members,  con- 
sidered the  means  of  simplifying  the  operations  of  international  com- 
merce by  the  adoption  of  a  common  system  of  weights  and  measnres. 
The  conference  caused  the  formation  of  societies  for  that  especial  pur- 
pose in  many  countries,  particularly  in  England.  Many  of  these  socie- 
ties expressed  the  desire  to  revive  the  question  at  the  Universal  Exhi- 
bition of  1867. 

At  the  se'cond  session  Mr.  Le  Play,  Commissioner  General  of  the  Ex- 
hibition, introduced  Mr.  Leone  Levi,  professor  of  King's  College,  Cam- 
bridge, as  a  delegate  of  the  metrical  committee  of  the  British  Association 
for  the  Advancement  of  Science,  and  the  International  Association  for 
obtaining  a  uniform  decimal  system  of  measures,  weights,  and  ooinB. 
Mr.  Leone  Levi  then  read  the  following  note : 

^^  Universal  exhibitions  have  shown  that  much  remains  to  be  dciM  to 
facilitate  international  communications,  and  among  the  chief  wants  is  a 
common  system  of  measures,  weights,  and  coins. 

^^  This  want  was  greatly  felt  at  the  International  Exhibition  of  1851, 
and  on  it«  close  the  London  Society  for  the  Encouragement  of  Art,  b- 
dustry,  and  Commerce  informed  the  government  that  it  would  be  wd 
to  consult  with  neighboring  nations  to  see  if  measures  could  not  be 
taken  to  hasten  the  adoption  of  a  uniform  system  for  the  entire  worid. 

"  At  the  Universal  Exhibition  of  Paris  in  1855,  the  juries  and  con- 
mitt<^es  of  the  dift'erent  coiuitriea,  to  the  number  of  two  hundrtnl,  sigiMid 
a  declariitioii  that  one  of  the  best  ways  to  promote  industry  would  l>e  to 
adopt  a  universal  system  of  weights  and  measures. 

"  At  the  Jjondon  Exhibition  of  1862  a  like  reiwrt  was  made  by  the 
juries  of  different  kinds,  particularly  that  of  chemistrj*. 

"  Other  international  and  scientific  assemblies,  recently  held,  have  ex 
pressed  tlie  same  ojunions.  The  International  Statistical  (Nmgresj^at 
Brussels  in  1853,  Paris  in  1855,  Vienna  in  1859,  and  Berlin  in  IS^ 
found  fTioat  diftlculty  in  recont^iling  the  differences  of  unity,  giving  the 
statistical  fju'ts  of  different  countries.  Different  societies,  such  as  tb^ 
British  Association  for  the  Advancement  of  Science  and  the  Academy 
of  St.  Petersburg,  have  expressed  their  opinions  upon  the  advantages 
to  science  of  uniformity  in  scientific  communications.  And  finally,  afttf 
the  Paris  Exhibition,  a  special  international  association  was  founded  to 
obtain  the  adoption  of  a  decimal  system  of  measun*s,  weights,  and  «>inA. 
("ertain  legislative  measures  of  considerable  importance  have  bi»en  taken 
for  the  sjune  purpose. 

*' A  committee  was  formed  in  1802  in  the  House  of  Commons  to  eon 
sid(»r  the  practic^ability  of  a  simple  and  unifonn  system  of  weights  and 
measures,  to  be  applied  to  fon^ign  commence  as  well  as  to  domestic  trwl^^ 
and  upon  its  rei>ort  the  legislatun*  declared  the  metrical  system  to  l>ea 
law.  Tlie  adoption  of  decimal  coins  has  also  bei»n  c*onsidertMl  by  thf 
legislatun*,  and  the  discuission  of  the  sul)j(»ct  has  prngn»ssiHl. 

**The  German  states  have  also  found  the  necessity  of  unity  in  their 
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ighta  and  measures,  and  after  two  official  conferences  at  Frankfort  in 
i2  and  1865,  they  concluded  to  favor  the  metrical  system.  Many 
er  states,  snch  as  Spain,  Portugid,  and  Italy,  have  taken  similar 
ps,  and  by  a  treaty  relative  to  coins,  recently  concluded  between 
ince,  Belgium,  Switzerland,  and  Italy,  those  states  have  formed  a 
netsury  union.  The  United  States  have  lately  undertaken  the  same 
ject.  An  inquiry  has  been  instituted,  and  a  bill  has  been  introduced 
>  Congress  for  the  adoption  of  the  metrical  system.  Yet  there 
lains  much  to  be  done  to  complete  the  work,  for  there  is  not  only  a 
iarence  in  the  national  systems  of  measures,  weights,  and  coins,  but 
re  are  local  and  customary  measures  that  embarrass  trade  and  com- 
mte  international  reckonings.  The  great  difficulty  is  in  a  practical 
ilication ;  and  the  best  way  to  overcome  this  is  to  exhibit  the  measures, 
[ghts,  and  coins  in  use  in  different  countries  at  the  Universal  Exhibi- 
1  of  1867,  and  to  settle  it  when  the  committees  having  the  considera- 
1  of  the  subject  meet  in  Paris.  This  is  suggested  as  the  best  plan. 
'For  these  reasons,  the  International  Association  to  obtain  a  uniform 
simal  system  of  measures,  weights,  and  coins,  and  the  metrical  com- 
ttoe  of  the  British  Association  for  the  Ad yancement  of  Science  have 
tmoted  me  to  agree  with  the  Commissioner  Oeneral  upon  the  means 
realizing  an  exhibition,  under  the  auspices  of  the  Commission  of  the 
itveraal  Exhibition  for  1867,  comprising  the  following  articles : 
^1.  A  collection  of  weights  and  measures,  their  multiples  and  sub- 
iltiples,  and  every  legal  weight  and  measure  used  for  any  purpose. 
'2.  Two  collections  to  show  both  sides  of  all  the  current  coins  of  last 
iremment  issue,  with  specifications  of  pure  metals  in  them  of  gold, 
irer,  or  copper,  and  their  size,  weight,  &c. 

'3.  All  official  documents  on  the  subject,  and  particularly  every 
KNTt  of  legislative  committees  in  regard  to  a  change  in  the  weights, 
asores,  or  coins  of  the  countries. 

'The  two  associations  desire,  morever,  that  an  international  con- 
BDoe  be  formed  for  the  Exhibition  of  1867,  composed  of  competent  x>er- 
A  in  a  scientific,  industrial,  and  commercial  jioint  of  view,  to  study 
t  objects  and  documents  exhibited,  so  as  to  adopt  as  soon  as  jiossible 
niform  decimal  system  for  every  country.    These  conferences  might 

0  consider  analogous  questions  of  a  more  scientific  nature,  and  of 
aiest  to  the  progress  of  civilization." 

fr.  Leone  Levi  added,  that  the  association  to  obtain  a  uniform  sys- 

1  of  weights  and  measures,  instituted  after  the  London  Exhibition  of 
5j  had  decided,  after  much  inquiry,  to  encourage  the  use  of  the 
srical  system,  because  it  was  founded  on  nature,  and  was  the  most 
miiAe  and  generally  known. 

[r.  Mathieu  stated  that  the  Bureau  of  Longitudes,  with  which  he  was 
neeted,  had  printed  the  bill  in  English,  with  the  translation  and  the 
iparative  table  of  weights  and  measures.  If  the  decimo-metrical  sys- 
I  of  wdghts  and  measures  were  adopted  as  an  international  system, 
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tlie  trouble  among  the  scientific  men  at  all  vooiitiifs  about  tLe  uniU«)i 
of  (liftereut  natioDS  Hud  proviiictw,  in  commercial  relatioiu,  would  bt* 
avoided.  The  bill  mcntioued  by  Mr.  MaUiieu,  us  introduced  iiito  tfae 
House  of  CommoaH,  ih  a  happy  step  toward  the  desired  ii^iilt. 

The  following  i8  a  tmntilatiou  of  the  treaty  concluded  Dwuumbvr,  1865, 
above  refen-ed  to  by  Mr.  Levi : 

MOMETASY  TREATY  BETmHEN*   FE4NCE,   BELGIUM,  ITALY,   AKD  BWIT- 
ZESLANI]. 

Article  1.  Belgium,  France,  Italy  and  Switzerlaad  aDit«  to  ngnlata 
the  weig;ht,  title,  form,  and  circulation  of  their  gold  and  silver  coins.  N» 
diange  is  made  for  the  preaeut,  in  legislatiou,  relative  to  (M)p|>er  coiu* 
for  the  foiu*  countries. 

Art.  2.  The  high  contracting  paii.ies  biiid  tbem^telveM  not  to  euin.  ur 
permit  to  be  coined,  any  gold  other  than  in  pieces  of  100,  50,  iiO,  10,  und 
6  &ancH  in  weight,  title,  tolerance,  and  diameter,  ak  tbllow«:  AH  tlinw 
ooins  shall  be  of  the  fineness  or  title  of  .WK),  mth  a  tok•nl^(M^  of  tvii 
thousandths  above  or  below  the  legal  standard.  The  tolei-antv  in  wti^ 
shall  be  for  the  100  and  for  the  50  frauv  pieces,  one  thoiuuuidth  abiireor 
below ;  for  the  20  and  10  franc  pieces,  two  tlionfWudtlw ;  for  t)iv  rt-bmt 
tiieces,  three  thousandths.    The  weights  aud  diameterH  are  tJtese: 

Hold  minn. — lUO  frHUca,  weight  32.258.0<$  gram^t,  diameter  IVi  niilliiM- 
tres;  M  Iraiic-s  weight  Hi.l29.a"f  gnimn,  diamcUT  US  niillimeln>>*;  d» 
frttiuitt,  weight  0.4^1.01  giaius,  diameter  1*1  miUitiieti'es ;  10  UtUKw,  wtsigiil 
3.225.80  grams,  diameter  19  millimetres;  5  francs,  weight  1.612.90 gtams, 
diameter  17  millimetres. 

The  different  states  will  receive  all  the  above  coins  when  not  worn  t» 
one-half  per  cent,  or  the  devices  effiaced. 

Art.  3.  The  contracting  governments  bind  themselves  not  to  ewn,  v 
permit  to  be  coined,  silver  pieces  of  5  francs,  except  in  the  f<rilawii( 
weight,  title,  tolerance,  and  diameter :  The  weight  of  each  5-frane  picw 
shall  be  of  twenty-five  grams;  its  tolerance  in  weight,  three  thouBUtdtlii; 
its  fineness,  .900 ;  its  tolerance  in  title  two  thousandths ;  and  ita  diaae- 
ter  thirty-seven  millimetres. 

They  will  receive  the  above  pieces  at  par,  unless  leduoed  one  percNt. 
by  wear,  or  the  device  is  worn  off. 

Art.  4.  The  high  contracting  parties  will  coin  hereafter  pieoM  at  > 
and  1  fhtnc,  60  and  20  centimes,  only  under  the  following  conditioM  <i  \ 
weight,  title,  tolerance,  e&d  diameter :  The  fineness  of  these  pieces  sliil  I 
be  of  .835 ;  their  tolerance  of  title,  three  thousandths ;  their  toletaneerf 
weight,  five  thousandths  for  the  first  two,  .007  for  the  SO^centime  piMi 
and  .010  for  the  20-centlme  piece.  Their  weights  and  diametors  u  fel- 
lows: 

Silver  eotng. — 2  francs,  weight  10  grams,  diameter  27  milliaietiM;  1 
franc,  weight  fi  grams,  diameter  23  millimetres ;  SO  centimes,  weight  SJV 
grams,  diameter  18  miUlmetres ;  20  centimes,  weight  1.00  gnm,  diaa*- 
ter  16  millimetres. 
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\  above  pieces  shall  be  recoined  by  the  respective  governments 
reduced  by  wear,  or  when  their  devices  shall  have  become  efGaced. 
r.  5.  Pieces  of  2  and  1  franc  and  of  50  and  20  centimes  of  a  di£GBr- 
dnage  ficom  the  above,  shall  be  withdrawn  from  circulation  by  the 
January,  1869.  This  term  is  extended  for  the  pieces  of  2  and  1 
issued  in  Switzerland,  by  the  law  of  January,  1860. 
r.  6.  The  silver  coins  authorized  in  article  4  shall  be  a  legal  tender 
:ely  to  the  sum  of  fifty  francs.  The  nation  issuing  them  shall 
e  them  in  any  amount. 

r.  7.  The  public  banks  of  each  of  the  four  countries  will  receive  the 
of  article  4,  to  the  sum  of  100  francs,  in  payment  to  said  banks, 
ovemments  of  Belgium,  France,  and  Italy  will  receive  the  Swiss  2 
fi^nc  pieces  of  1^60,  under  the  same  conditions,  as  equivalent  to 
»ins  of  artide  4,  and  under  the  reservation  relative  to  wear, 
r.  8.  Each  of  the  contracting  governments  binds  itself  to  receive 
)anks  or  individuals  the  small  coins  they  have  issued,  and  return 
[oivalent  in  current  coin,  (gold  or  5-franc  silver  pieces,)  provided 
um  presented  be  not  less  than  100  francs.  This  obligation  shall 
1  two  years  beyond  the  expii-ation  of  this  treaty, 
r.  9.  The  high  contracting  parties  agree  not  to  issue  a  greater 
at  of  these  2  and  1  franc,  50  and  20  centime  pieces  of  Article  4,  than 
incs  for  each  inhabitant.  The  amount  thus  fixed  in  accordance 
lie  last  census  and  the  presumed  increase  of  population  is  fixed  at — 

Frftncs. 

lelgium 32,000,000 

France 239,000,000 

»ly 141,000,000 

witzerland 17,000,000 

elusive  of  the  above  sums  the  diflferent  governments  can  issue  of 

already  in  circulation  in  the  following  proportions:  France,  in  50 

lO-centime  pieces,  by  the  law  of  May  25, 1864, 16,000,000 ;  Italy, 

and  1  franc,  50  and  20  centime  pieces,  by  the  law  of  August  24, 

100,000,000 ;  Switzerland,  in  2  and  l.franc  pieces,  by  the  law  of 

^ry  31,  1860, 10,500,000. 

r.  10.  Hereafter  the  date  of  issue  shall  be  stamped  on  all  the  gold 

Iver  coins  issued  by  the  four  governments. 

r.  11.  The  contracting  governments  shall  give  the  quantity  of  their 

rf  gold  and  silver  coins  every  year,  the  amount  collected  for  melt- 

ud  make  a  general  annual  rei>ort  of  the  proceedings.    They  shall 

se  give  notice  of  important  facts  in  regard  to  the  circulation  of 

issues. 

r.  12.  Any  other  nation  can  join  the  present  convention  bj'  accept- 

I  obligations  and  adopting  the  monetary  system  of  the  Union  in 

1  to  gold  and  silver  coins. 

r.  13.  The  execution  of  the  reciprocal  engagements  contained  in 
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the  present  conyention  is  left  to  the  liiph  contraeting  powers,  who  bind 
theniselveft  to  psisH  laws  for  the  imr]>ofle  as  soon  as  )>ossiltle. 

Art.  14.  The  present  convention  shall  remain  in  foree  till  the  1st «( 
Jannary,  18S0.  If  it  be  not  repealed  a  year  before  the  exi)iratioD  of  that 
term,  it  shall  remiun  in  force  for  an  additional  period  of  1/i  yearn,  and  so 
on,  until  rejH'aled. 

Art.  15,  The  present  convention  shall  be  ratified,  and  the  ratiflvalions 
exchanged  at  Paris,  within  six  months,  or  less  time,  if  possible. 

BZTUOTB  noK  TBI  sivoH  <w  «KB  pQ|bHnii^,,M7pniq|i»jii 

WKUtOBt  TO  BXAMIH^  A.  VOL  aVATIfl^  in-^|f%vXMIM^  .  L^ 
A  laUfatfttrj  dUtiutiiiaoe  IHi  cMabM  Itt'FnUliMMFMMIHj^MIIHt  WMW 
uy  a  Tsriely  of  dretimstabce-s. 
Onr  aiMietuy  i^^em  ha«  two  standards  for  H»  basis: 
la  tire  flrat  iflatse,  tlie  silver  trane,  of  the  weight  of  flv(>  grams,  and  of 
.MO  flnenM^  to  ^6  monetar>-  nnity  by  the  law  of  the  7  (Icrminal.  yvM 
XI;  and  the  aO-frUc  gold  piece,  weighing  C.451,  of  .900  finennw,  by  srii 
cSerfxttf  theBttlnelaw,  7  Germinal,year  XI,  is  the  legal  equivalent  of  tlw 
fruie  multiplied  by  30.  That  law,  flxiugour  prewnt  mooetdry  system, 
leekoned  S  fenogntm  of  pure  silver  at  2L'L'  francs  :J2  centimes,  and  onerf 
pore  gold  at  3.444  IVancs  44  I'ciititiiCK;  which  iitiilvc^  the  ditfer<'nn<  ll 
valne  of  the  two  metals  in  the  proportion  of  1  to  IS}.  Oan  tliis  nHUI 
remain  fixed,  or  ia  it  modified  by  circiimatanceB  1  It  has  been  rtatinawy 
for  nearly  one-half  a  centnry.  Silver  was  the  nsnal  money ;  gM,  a 
small  quantities,  was  at  a  premium.  About  the  year  1835,  by  ye— in  fl 
improvement  in  refining,  tlie  5-franc  silver  pieces  of  the  eariieat  ooiaafi 
were  hunted  np  and  melted  to  extract  the  gold  they  contained.  Trt  th* 
relation  between  silver  and  gold  continued  the  same.  But  the  diaoover 
ies  of  gold  in  Russia,  C^ifornia,  and  Australia,  between  the  yean  tSM 
and  1850,  brought  gold  abundantly  into  the  European  markets.  IV 
metal  fell  in  value,  and  5-franc  silver  pieces  were  more  than  ever  aoagM 
for.  The  government  took  note  of  this,  and  a  oommitt«e  waa  appoiDtHl 
in  1850  to  investigate  it  Thiers  was  its  chairman.  The  political  tnmUei 
of  the  time  prevented  action.  The  difference  of  value  of  the  two  BHttli 
increased,  and  speculators  began  to  buy  up  the  smaller  aOvcr  eotal 
Two  other  circumstances  hastened  the  disappearance  of  silver  fhwidt- 
culation :  the  loss  of  our  silk- worms  and  the  American  civil  war  eoa- 
pelted  us  to  buy  silk  and  cotton  from  the  east  to  keep  our  fhctoiiea  goteg; 
and,  as  silver  is  mote  valued  in  those  distant  lands,  we  had  to  psy-Ar 
the  imports  in  silver,  having  no  produce  to  exchange  for  th«n.  AmI 
there  was  yet  another  reason  to  make  silver  more  valuable :  the  impran- 
ment  in  the  circumstances  of  our  laboring  classes  increased  tlie  neoMitj' 
of  small  coin  for  change.  A  committee  in  1857,  and  another  la  IMt 
were  commissioned  to  investigate  the  subject.  It  was  shown  that  At 
yield  of  silver  and  gold  from  the  New  World,  from  the  time  of  its  di*- 
covery  to  1846,  waa  as  two  to  one;  whereas  the  yield  noir  mw  three  of 
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gold  to  one  of  sQver.  It  was  also  shown  tbat  silver  5-franc  pieces  had 
ahnost  ^itirely  passed  out  of  circnlation ;  that  oat  of  214,463,000  francs 
in  small  coin,  issued  since  the  year  XI  up  to  1864,  there  remained 
160,000,000  in  circulation ;  and  that  the  last  issues  of  43,000,000,  made 
lince  January  1, 1856,  were  immediately  absorbed  by  speculation.  The 
fact  was  serious. 

To  increase  the  weight  or  fineness  of  our  gold  coins,  in  order  to  restore 
the  equilibrium  of  value  between  the  two  monetary  standards,  was 
ilmoRt  imiM>ssible,  on  account  of  the  vast  amount  of  gold  in  circulation. 
[t  would  have  been  a  great  expense  to  the  State,  without  considering 
ither  inconveniences.  The  greatest  want  was  of  small  change.  Ten 
uid  5-fitMic  gold  pieces  had  supplied  the  place  of  silver  5-franc  pieces, 
nie  biU  of  May  25, 1864,  proposed  to  withdraw  all  the  2, 1,  ^,  and  \ 
nunc  pieces  of  .900  fineness  from  circulation,  and  to  issue  the  same  coins 
if  .835  fineness.  These  new  pieces,  considered  merely  as  change  money, 
rere  to  be  taken  only  in  amounts  of  20  francs  and  less,  between  private 
ndividuals,  but  good  for  any  amount  in  the  public  banks.  The  right 
f  making  and  circulating  was  reserved  to  the  state.  This  seemed  to 
le  the  projier  remedy,  as  speculation  would  not  disturb  the  alloyed  small 
oId.  The  legislature  liked  the  plan,  but  modified  it  by  issuing  only  50 
nd  20  centime  pieces  of  .835  fineness.  The  reasons  for  this  are  given  in 
fr.  €k>uin's  report.  There  were  two  dominant  ideas :  one  was  a  deter- 
ninalaon  not  to  alter  the  franc  of  .900,  the  expression  of  our  monetary 
inity ;  the  other  was  to  see  if  the  alloy  of  .835  would  be  acceptable  to 
he  people.  This  was  wise ;  it  answered  for  the  present,  and  reserved 
omething  for  the  future;  and  so  the  bill  was  made  a  law. 

A  two  years'  trial  has  shown  that  the  new  coins  of  .835  have  been  wel- 
omed  by  the  public  Speculators  have  pounced  upon  the  2  and  1  franc 
(ieoes  and  bought  them  out  of  circulation,  except  those  worn  so  much 
here  is  nothing  to  be  made  out  of  them. 

Kow  is  the  time  to  resume  the  labor  of  1864,  and  satisfy  the  public 
hat  complain  of  the  scarcity  of  change,  and  such  is  the  object  of  the 
ill  now  submitted  to  your  consideration.  It  proposes  to  extend  the  law 
f  May  23, 1864,  to  the  1  and  2  franc  silver  pieces.  The  proposition  is 
afltained  by  a  convention  concluded  with  the  three  nations  nearest  to 
Vance  that  have  adopted  the  French  monetary  system.  The  advan- 
ftges  of  a  single  monetary  system  for  all  nations  need  no  discussion. 
tesides  the  convenience  to  border  countries  and  travellers,  it  facilitates 
ommeroe  by  giving  a  common  and  certain  measure  to  currency.    It  is 

eonsequence  of  free  trade  and  that  instinct  that  prompts  people  to 
nite  their»  interests  by  commerce  and  industry.  We  hope  soon  to  see 
niformity  of  weights  everywhere,  and  we  believe  France  will  set  the 
Tst  example  to  all  other  nations. 

We  have  therefore  given,  as  a  principle  to  be  examined  in  detail,  our 
omplete  approbation  to  the  convention,  and  the  bill  which  is  the  result 
fit. 
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A  (luestioD  of  another  uature  arose  iu  the  committee :  As  the  two 
moiiettir)'  Btaiidanls  have  loug  be«n  u  source  of  luiuo.vauee,  wby  did  we 
not  adopt  gold  as  ttie  only  standard,  like  Eugluud  aiid  luutiy  othtr 
uatlouH,  aiul  iliUH  settle  it  ilefinitely  at  oacef  The  coniuittee  was  not 
in  &vor  of  it.  We  <M>rtaitily  cannot  say  what  the  future  may  have  in 
store  for  ua,  bat  nulxxly  can  Hay  but  what  the  measure  may  be  ouon 
adq>ted;  it  is  too  soon  yet.  Though  theory  and  logic  may  be  fur  a 
single  standard,  fact^  show  that  the  double  st;indard  otl'ers  great  ad^uu- 
tagps  in  practice.  The  two  help  each  other,  and  in  times  of  erinea  one 
aepvea  as  a  balance  to  the  other.  The  use  of  btfth  metal»,  nioreoviT, 
flMsQitates  our  commercial  relations  with  other  coantries.  by  allowiii);  itnr 
merchants  a  choice  of  the  coin  best  suited  to  the  stranger.  Doeit  a  M 
fereiice  of  the  value  between  the  two  metals,  of  late  years,  give  a  sufll- 
oient  cause  for  sach  a  riMlical  reform  t  If  silver  is  prefemnl  to-day,  Uif 
preference  may  change  by  the  discovery  of  vast  silver  mintis,  or  a  (p*al 
leAux  of  silver  &om  the  East  by  reason  of  the  sale  of  our  uianuftwtum 
in  those  couutries.  The  proposed  hiw  pmdentlj-  eoufliies  itself  to  \it» 
ent  ueuessities,  without  pret^uidiiig  to  look  for  the  t^ture. 

The  committee,  in  all  its  deliberations,  has  kept  one  idea  iti  view:  Bf 
tbe  declaration  prelinuuary  to  the  law  of  7  Germinal,  year  XI,  tlic  fruM 
of  five  grams  weight  and  .900  fineness  is  the  point  of  departura,  tlx 
fomidation  of  i»iir  entire  monetiu^'  system.  As  soon  aa  it  is  reduced  te 
.835  it  disup{)ears,  and  would  not  it(s  ivduction  be  in  violation  of  tbr 
above  law  T     It  might  also  ciiuse  some  confusion  in  imr  fim'ijo'  triule. 

The  olijection  was  fuUy  considered,  if  the  lemil  fr.ino  ceamtl  to  exisl, 
would  the  fact  be  due  to  the  new  lawl  The  1-tranc  pieces  are  graduUf 
disappearing,  owing  to  the  difference  of  value  between  gold  fuid  sUvei. 
The  I'franc  pieces  now  in  circulation  are  so  much  worn  they  hanSf 
have  tbe  intrinsic  value  of  the  new  .835  pieces.  True,  the  govenimeat 
could  coin  more  of  .900,  but  s[>eculation  would  soon  remove  them  fro* 
circulation.  The  new  law,  then,  does  not  cause  the  harm.  It  exiiK^ 
before,  and  the  law  alleviates  it.  It  is  not  just  to  say  the  franc  will  bait 
ceased  to  exist  in  its  material  expression  when  the  new  law  come*  into 
force.  It  will  still  preserve  its  expression  iu  tlie  5-£ranc  silver  piHti 
its  flftb  multiple,  which  is  retained  in  our  monetai?  system,  thfom^ 
becoming  scarce,  and  circidates  fi«ely  in  the  three  countries  tluit  joiM^ 
France  in  the  convention  of  the  23d  December,  1805. 

However,  as  legislation  ought  to  be  precise  in  theae  matters,  w«  hm 
endeavored  to  make  the  text  of  the  new  law  as  plain  as  posaiUe  t? 
introducing  two  amendments.  The  first  calls  the  2  and  1  fisucthel* 
and  20  centime  pieces  change-money,  which  is  their  tme  character.  IV 
second  de<!lares  it  "  no  \'iolation  of  the  law  of  7  Oerminal,  year  XI,  vhkt 
makes  the  franc  the  basis  of  the  French  monetary  system."  Thns,  (S 
doubts  and  false  iuteri>retations  are  removed.  The  new  1-ftanc  pieMiO^ 
less  value  and  of  restricted  circulation,  is  created  by  necessity.  TlK  <^ 
franc  is  retained  as  money  of  account,  and  as  tlie  normal  measure  of  gw 
and  silver,  in  conformity  to  law. 
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OBSERVATIONS  BT  MB.  BEOKWITH  ON  THE  TBEATY. 

Mr.  BecWith,  the  United  States  commiBsioner  general  to  the  Paris 
Exposition,  in  a  letter  to  the  Hon.  William  H.  Seward,  Secretary  of  State, 
under  date  of  Paris,  July  17, 1866,  makes  the  following  observations  upon 
the  treaty : 

'^  It  results  firom  these  proceedings  that  a  uniform  system  of  coinage  is 
established  in  the  four  countries  named — ^uniform  as  regards  the  unit,  the 
metallic  standards,  and  the  value  of  the  pieces  to  be  coined.  Each  country 
retains  the  double  standard  of  gold  and  silver  with  the  relative  value  of 
1  to  15J. 

"  The  comjiosition  of  gold  coin  remains  in  the  proportion  {^)  nine  parts 
of  fine  gold  to  one  of  alloy,  and  the  coinage  of  gold  is  restricted  to  pieces 
of  the  value  of  100  francs,  50  francs,  20  francs,  10  francs,  and  5  francs. 

"  The  composition  of  the  silver  5-franc  pieces  remains  in  the  proportion 
of  ( j^^)  nine  parts  fine  silver  to  one  of  alloy ;  but  the  composition  of  silver 
coin  of  smaUer  values  is  reduced  from  ^  to  dVW)  ^^  parts  fine  silver 
to  165  parts  of  alloy,  a  reduction  in  value  of  about  7  per  cent. 

"The  coinage  of  this  class  is  restricted  to  pieces  of  the  value  of  2 
francs,  1  franc,  50  centimes,  and  20  centimes,  and  limited  in  amount  to  six 
francs  per  head  of  i>opul{ition,  which  should  give  about  32,000,000  francs 
for  Belgium,  239,000,000  francs  for  France,  141,000,000  francs  for  Italy, 
and  17,000,000  francs  for  Switzerland. 

"  This  inferior  money  is  a  legal  tender  between  individuals  to  the  amount 
of  50  francs  in  a  single  payment,  and  receivable  for  dues  to  the  govern- 
ment without  limit.  It  follows  from  these  measures  that  the  unit  of  the 
monetary  system  (1  fhinc  of  the  standard  of  i%)  will  cease  to  be  coined ; 
but  it  retains  a  nominal  existence ;  it  remains  money  of  account  and  is 
still  the  unit  of  the  monetary  system,  and  the  measure  of  all  values, 
though  it  has  no  material  existence  except  in  its  multiples,  of  which  the 
quintuple  or  5-franc  piece  is  the  smallest  c^in. 

"The  reduction  in  the  value  of  small  silver  coin  brings  the  standard 
of  this  class  in  harmony,  I  believe,  with  the  small  silver  coin  of  the 
XJnited  States,  under  the  law  of  1850.  If  this  be  so,  the  metallic  standards 
both  of  the  gold  and  silver  coin  of  the  United  States  are  now  in  harmony 
with  those  of  the  four  countries  named,  and  the  standards  being  in  har- 
mony and  the  systems  all  decimal,  it  only  remains  to  harmonize  the 
coin  in  order  to  produce  reciprocal  circulation.  For  this  purpose  a  com- 
mon unit  does  not  appear  to  me  to  be  necessary. 

"  However  numerous  the  monetary  systems  and  different  their  units,  if 
they  are  all  decimal  and  their  standards  of  coin  alike,  it  is  only  necessary 
that  the  piece*  coined  in  each  be  in  harmony  with  their  own  system  to 
produce  the  uniformity  required  for  circulation  in  common,  provided  that 
the  unit  of  each  monetary  system  be  capable  of  expression  in  the  multi- 
ples and  sub-multiples  of  the  other  systems. 

These  approximations  are  much  easier  of  attainment  than  unity.    No 
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substitution  of  the  units  of  one  country  for  those  of  other  eountaies  need 
be  made ;  very  slight  modifications  of  existing  units  and  standardft,  with 
decimalization,  would  produce  a  common  measure  of  valaesi  and  assim- 
ilate all  the  principal  monetary  systems  in  the  manner  required  fiir 
the  reciprocal  circulation  of  coin.  Modification  is  the  easiest  method  of 
reforms. 

^^  Coining  a  unit  of  one  system  would  then  be  of  necessity  c<Miiing  at 
the  same  time  a  multiple  or  sub-multiple  of  the  unit  of  all  the  other  ej^ 
tems,  and  the  pieces  struck  in  conformity  with  each  system  would  bear 
the  same  relations  to  the  coins  of  the  oth^  i^stems  that  the  sevenl 
pieces  of  any  one  system  bear  to  each  other. 

^^  Neither  is  it  of  moment  what  names  may  be  given  to  coins  in  different 
countries^norhownumeroustheirvarietiesorvarious  their  values,  becaw 
they  will  all  be  aliquot  decimal  parts  of  harmonious  systems,  the  coin  of 
each  being  referable  to  its  own  unit,  and  referable  with  equal  facility  to 
the  multiples  or  sub-multiples  of  the  units  of  the  other  systems. 

^^In  like  manner  a  small  change  in  the  standard  of  British  gold  coin 
from  /^^^  to  ^^  would  complete  the  unity  of  standards  of  gold  ooin, 
since  the  whole  civilized  World  nearly,  except  England,  has  adopted  the 
standard  of  ^  fine. 

^^Our  gold  dollar,  for  example,  is  equal  to  517  French  centimes;  a 
reduction  of  17  centimes  (3^  c.)  would  leave  it  an  exact  multiple  of  the 
French  unit,  or  franc,  and  the  equivalent  of  five  francs.  A  reduction  of 
12  centimes  (2 J  c.)  in  the  value  of  the  British  unit  or  sovereign  would 
leave  it  a  multii)le  of  the  franc,  and  the  equivalent  of  25  francs,  and 
conseqnently  a  multiple  of  the  dollar,  and  the  equivalent  of  five  dollars. 

'*  Modifications  of  this  kin<l  are  not  difficult :  tliey  are  common.  They 
produce  little  inc(mvenience  to  the  public ;  they  do  not  disturb  business, 
nor  trench  upon  prejudices;  they  come  into  use  almost  imperceptibly, 
and  in  this  case  would  leave  the  unit  of  each  national  systt»m — thosf 
jjrcat  traditional  measun^s  of  value  so  deeply  rooted  in  ev<»ry  mind— in 
etiect  undisturl>ed,  with  their  various  mottoes,  emblems,  and  t'fii^jiesand 
with  all  the  imprcf^nable  habits  of  thouf^ht,  and  even  the  suiK^rstitioH'^ 
which  cluster  around  them. 

'* The  tena<'ity  with  which  nations  and  peoples  hold  to  their  anritut 
meiisures  of  vahu»  is  remarkable,  and  whether  it  sprinj^s  from  a  princi|»le 
or  a  i)rejudi(te,  it  is  a  fa<!t  so  firndy  fixed  that  it  is  ditticult  to  enulicate: 
nor  is  it  worth  the  labor,  or  even  desirable,  if  a  common  langua^  <>f 
values  can  be  otherwise  attained." 

OPINION  OF  MR.   S.  B.   RVGOLES. 

Before  the  me<»tinff8  of  the  international  committ^K*  for  examining  th** 
question  of  a  uniform  coin  ha<l  conunenced,  Mr.  Kujr^les,  delepite  fnmi 
the  lJnit4»d  Stativs,  was  enabled,  throuj^h  the  intnMluction  of  Monsieur 
Michel  ChcvalitM",  senator  of  France,  who  took  much  interest  in  the  sub 
ject,  to  confer  fully  with  M.  de  Parieu,  vice-president  of  the  comtil  d'ftaU 
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nd  one  of  the  two  representatives  of  France  in  negotiating  the  monetary 
onvention  of  23d  December,  1865.  He  suggested  to  M.  de  Parieu  the 
xpediency^  and,  indeed,  urged  the  necessity,  of  modifying  that  portion 
i  the  treaty  which  prohibits  either  of  the  four  nations  who  had  made  it 
rom  issuing  gold  coin  of  any  denominations  but  those  of  5, 10,  20,  50, 
nd  100  francs.  '^  This  necessity  is  obvious  at  once  from  the  fact  that 
he  gold  coin  most  in  ordinary  use  in  the  United  States  is  the  half-eagle 
f  $5,  which,  with  a  slight  diminution,  could  be  readily  reduced  to  25 
rancs  in  value.  This  coin,  when  exported  to  France,  in  order  to  be 
eadily  and  generally  current,  must  there  find  itself  side  by  side  with 
ome  well-known  French  coin  of  like  weight,  diameter,  and  value."  The 
•ropriety  of  this  suggestion  M.  de  Parieu  not  only  admitted  at  once,  but 
zpressed  his  belief  that  the  treaty  might  be  modified  by  the  four  nations, 
1  thirty  days,  to  meet  the  necessities  in  this  resi>ect  of  the  United  States. 

Similar  suggestions  were  made  to  M.  Bouher,  chief  minister  of  state, 
nd  his  attention  was  directed  to  the  fact  that  the  Congress  of  the  United 
Itates,  in  recently  authorizing  the  issue  of  one  of  our  smaller  coins,  had 
liven  to  it  a  precisely  even  metric  weight  and  metric  diameter,  (being  t\e 
rawis  in  weight  and  two  centimetres  in  diameter,)  thereby  scattering 
ddely  through  the  pockets  of  the  American  people  the  means  of  study- 
[ig  the  metric  system  by  specimens  of  the  metre  and  its  derivative  the 
r»m,  constantly  visible. 

Mr.  Buggies  afterward  suggested  to  the  Emperor  that  France  could 
oin  a  piece  of  gold  of  25  francs,  to  circulate  side  by  side  on  terms 
f  absolute  equality  with  the  half-eagle  of  the  United  States  and  the 
overeign,  or  pound  sterling,  of  Great  Britain,  when  reduced,  as  they 
eadily  might  be,  precisely  to  the  value  of  25  francs.  The  Emperor  then 
sked,  ^^  Will  not  a  French  coin  of  25  francs  impair  the  symmetry  of  the 
tench  decimal  system  T  To  which  it  was  answered,  "  No  more  than 
;  is  affected,  if  at  all,  by  the  existing  gold  coin  of  five  francs ;"  that  it 
raa  only  the  silver  coins  of  France  which  were  of  even  metric  weight, 
rliile  every  one  of  its  gold  coins,  without  exception,  represented  unequal 
ractions  of  the  metre. 

It  was  also  stated  to  the  Emperor  that  an  eminent  American  states- 
lan,  Mr.  Sherman,  senator  from  Ohio,  chairman  of  the  Finance  Com- 
littee  of  the  Senate  of  the  United  States,  and  recently  in  Paris,  had 
rritten  an  important  and  interesting  letter,  expressing  his  opinion  that 
he  gold  dollar  of  the  United  States  ought  to  be  and  readily  might  be 
educed  by  Congress,  in  weight  and  value,  to  correspond  with  the  gold 
ive-franc  piece  of  France. 

The  letter  of  Mr.  Sherman,  addressed  to  Mr.  Buggies,  dated  the  18th 
lay,  1867,  is  as  follows : 

UBTTER  FROM  SENATOR  SHERliAN  TO  MR.  RUGGLES. 

"  My  Dear  Sir  :  Tour  note  of  yesterday,  inquiring  whether  Congress 
ronld  probably,  in  friture  coinage,  make  our  gold  doUar  conform  in  value 
0  the  gold  five-franc  piece,  has  been  received. 


PARIS  nVITEHSAL  EXPOSmOH. 

"There  has  been  m  little  discnssioii  in  Congress  ui>on  tlie  Rubj«ct,  thai 
F'Tcannot  basr  my  opinion  upon  anj-thing  said  or  done  there. 

"  The  siibjwit  has,  however,  excite<l  the  attention  of  several  iiRimrUiit 

[  -commercial  bodien  in  the  Unit«d  States,  and  the  time  is  now  no  &To^^ 

'  We,  that  I  feel  quite  snre  that  Congress  will  adopt  any  pmetical  me«sun 

that  will  aeeiire  to  tlie  commercial  world  a  uniform  stitndard  of  ytin 

and  exchange. 

"The  only  qnention  will  be,  how  this  can  be  aocmnplished. 

"The  treaty  of  December  23, 1S65,  betweun  France,  Italy,  Relj^niBf  ""d 
*  SwitKerland,  and  tlie  probable  arqniewence  in  that  treaty  by  Pnimiii, 
JtAR  laid  the  fonndatinn  for  Riich  a  atandard.  It'  Great  Britain  will  rrdncv 
the  viilne  of  her  sovereign  two  jience,  and  the  United  8tat<w  will  rednw 
the  value  of  her  dollar  something  over  three  ci'ut!*,  we  then  have  a  coin 
age  in  the  franc,  dollar,  and  sovereign,  easily  comjinted,  antl  which  will 
readily  pass  in  all  countries;  the  dollar  as  five  franca,  and  the  soven-ipi 
B8  25  fran<'s. 

"This  will  put  an  end  to  the  loss  and  intricacies  of  exchange  and 
dif>count. 

"  Our  gold  dollar  is  certainly  aa  good  a  nnit  <»f  vnhie  aa  the  fbinc;  and 
80  the  English  think  of  their  poimd  sterling.  These  e«ins  are  no* 
exchangeable  only  at  a  considerable  loss,  and  this  exchange  is  a  pnfll 
only  to  brokers  and  bankers.  Surely  each  commercial  natiuii  (dionld  br 
willing  to  yield  a  little  to  secure  a  gold  coin  of  equal  value,  weight,  mul 
diameter,  from  whatever  mint  it  may  have  been  issued. 

"  As  the  gold  flve-franc  piece  is  now  in  use  by  over  B0,0OO,flO0  of  people, 
of  several  difTen-nt  nationalities,  and  is  of  convenient  form  and  Hire,  it 
may  well  be  adopted  by  other  nations  as  the  common  standani  of  vsiw, 
leaving  to  each  nation  to  regulate  the  divisittns  of  this  unit  in  siher  ccA) 
or  tokens. 

"  If  this  ia  done,  France  will  surely  abandon  the  imiMwsible  effort  ti 
making  two  standards  of  valne.  Gold  coins  will  answer  all  the  parpow* 
of  European  commerce,  A  common  gold  staudanl  will  regulate  mItm 
coinage,  of  which  the  United  States  will  furnish  the  greater  part,  Mp^ 
cially  for  the  Chinese  trade. 

"  T  lift  ve  thoiight  a  good  deal  of  how  the  object  you  propoKc  may  bf  mort 
readily  accomplished.  It  is  clear  that  the  United  Stiites  ennntn  b«w«» 
a  party  to  tJie  treaty  referred  to.  They  could  not  agree  ui>ou  the  iflw 
standard;  nor  could  we  limit  the  amount  of  our  coinage,  lu  propoMd^ 
the  treaty.  The  United  States  is  so  large  in  extent,  is  «>  sparwly  popu- 
lated, and  the  price  of  labor  is  so  much  higher  than  in  Kurnjte,  ttuti  n 
require  more  currency  ptr  capita.  We  now  proihico  the  larger  pwt  of 
the  gold  and  silver  of  the  world,  and  cannot  limit  our  coinage,  Ri«|rt 
by  the  want«  of  our  iieople  uiid  the  demaiida  of  commerce. 

"  Congress  alone  can  change  the  valne  of  our  (>oin.     I  mv  no  o^^ct  (■ 

_  negotiating  with  other  ]>owers  on  the  subject.    An  cxtin  in  not  no*  i> 

general  circulation  with  as,  we  van  readily  fix  by  Uw  the  riw,  wc^ 


REPORT  ON  THE  PRECIOUS  METALS.  267 

and  measure  of  future  issues.  It  is  not  worth  while  to  negotiate  about 
that  which  we  can  do  without  negotiation,  and  we  do  not  wish  to  limit 
ourselve^s  by  treaty  restrictions. 

"  In  England,  many  persons  of  influence,  and  different  chambers  of  com- 
merce are  earnestly  in  favor  of  the  proposed  change  in  their  coinage. 
The  change  is  so  slight  with  them  that  an  enlightened  self-interest  wiU 
soon  induce  them  to  make  it;  especially  if  we  make  the  greater  change 
in  our  coinage.  We  will  have  some  difficulty  in  adjusting  existing  con- 
tracts with  the  new  dollar;  but  as  contracts  are  now  based  upon  the 
fluctuating  value  of  pai)er  money,  even  the  reduced  dollar  in  coin  will 
be  of  more  purchasable  value  than  our  currency. 

"  We  can  easily  adjust  the  reduction  with  the  public  creditors  in  the 
payment  or  conversion  of  their  securities,  while  private  creditors  might 
be  authorized  to  recover  upon  the  old  standard.  All  these  are  matters 
of  detail  to  which  I  hope  the  commission  will  direct  their  attention. 

"  And  now,  my  dear  sir,  allow  me  to  say  in  conclusion  that  I  heartily 
sympathize  with  you  and  others  in  your  efforts  to  secure  the  adoption  of 
the  metrical  system  of  weights  and  measures. 

,"  The  tendency  of  the  age  is  to  break  down  all  needless  restrictions  upon 
social  and  commercial  intercourse.  Nations  are  now  as  much  akin  to 
Bach  other  as  provinces  were  of  old.  Prejudices  disappear  by  contact. 
People  of  different  nations  lea.m  to  respect  each  other  as  they  find  that 
Qieir  differences  are  the  effect  of  social  and  local  custom  not  founded 
upon  good  reasons.  I  trust  that  the  Industrial  Commission  will  enable 
the  world  to  comi)ute  the  value  of  all  i)roductiona  by  the  same  standard,. 
to  measure  by  the  same  yard  or  metre,  and  weigh  by  the  same  scales. 

"  Such  a  result  would  be  of  greater  value  than  the  usual  employments 
of  diplomatists  and  statesmen." 

This  letter  was  received  by  the  committer  with  lively  interest,  and 
with  the  approbation  of  the  Imperial  Commission  was  ordered  to  be 
published  in  French  and  English.  '  *•'/:; 

-    > 

MR.  KENNEDY'S  PROPOSITIONS  ADOPTED  BY  THE  COMMITTEE.  ,:-    -^ 

Previously  to  the  23d  of  March  the  international  committee  had  taken  '^^ 
DO  steps  to  discuss  the  subject  of  uniform  weights,  measures,  and  coins, 
tlieir  attention  up  to  that  time  having  been  mainly  given  to  the  erection 
GUid  arrangement  of  the  pavilion  in  the  interior  garden  of  the  Exposition 
Rnr  the  actual  exhibition  and  comparison  of  the  weights,  measures,  and 
soins  of  the  respective  nations  represented  in  this  universal  concoursei 

The  subject  of  a  uniform  cx)in  did  not  actually  come  into  discussion^ 
other  in  the  international  committee  or  the  sub-commission  on  coins, 
mtil  early  in  the  month  of  May. 

On  the  8th  of  June  Hon.  John  P.  Kennedy,  who  had  been  added  to 
he  committee,  submitted  seven  resolutions,  which,  witb  the  remarks 
ntroducing  them,  were  subsequently  adopted  by  the- committee  in  sub- 
17  o 
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Btaiicc,  and  aluinst  literally,  aiul  wore  made  the  1>a«iis  of  ir<i  reporl. 
Tbesr.iestihitioDs,  as  adopted  by  tLei-ouiijiitt<-''.(iiiM>ilfit<.'d,ttix-n8rolloir)i:' 

"Tlic  committct?,  (K>nsidci'iiig  tLiit  till-  :idi>;iti<iii  nf  n  iiiiirorni  ayitb^m  <>( 
coins  pi'esetit:^  odvautnges  of  im>uvi'1IU'Iii-l-  ;tud  i-viti-irny  in  tlivivgulatii'U 
of  iutvi'iiational  I'xchaiiges  so  evident,  that  it  i-oiuim^niiH  itself  to  bvmj 
euligtit4Jtied  govemiuent ;  considering,  furthermore,  that  imrb  »  uieaam 
cauDot  he  realized  without  the  sa^riflue  by  luany  peojilex  of  their  nlduDd 
customary  instruments  of  trade,  and  that  their  iitt^rcst  itMiuiiVH  tlii)> 
chan^  should  be  gi-adaal  aud  (xintinuous,  and  tlioroforo  that  ibefint 
st«ps  of  the  transformation  should  be  as  simple  as  [KMnible  and  disMB 
barmssed  of  all  ineidcntjil  fomplieatiou,  tliPi-efore  snbmitM  the  fulluwitif 
prolHtiiitious : 

"1st.  The  first  condition  to  be  fulfilled  is  the  adoption  of  an  identiol 
atiity  in  tlie  issue  of  their  gold  coins  by  the  different  guv«tniuirnl«  itidr- 
estcd  in  tlie  question. 

"  2d.  It  is  desirable  that  sueh  coins  shoidd  everywhere  bi-  atrack  aX  lb« 
standard  of  nine-tenths. 

"  .^d.  It  is  desirable  that  every  government  should  intriMluce  uim>n£ili 
gold  coins  at  least  one  iiiece  of  the  same  value  as  a  piet-i*  in  nw  mamt 
other  intei-ested  governments,  so  that  there  may  be  a  jiotut  of  i-omw* 
voutuet  in  all  the  systems,  and  therefore  each  liutiou  should  emka*"* 
gradually  to  assimilate  its  monetary  system  with  that  which  niav  t» 
chosen  as  a  uniform  baj^is. 

"4th.  The  series  ofgold  coins  now  usedinFranee  having  Ihi'U  a<lii])ttd 
by  a  large  portion  of  the  people  in  Em-ope,  is  recommeudtil  an  a  h»»i>  il 
the  uniform  system  desired. 

"  flth.  Considering  that  the  most  important  of  the  monetarj-  units,  bj'  i 
fortunate  aud  aceideutal  circumstiinee,  can  be  adapte^l  to  the  Fivotk 
gold  pieee  of  five  A-ancs,  by  slight  changes,  that  piet:e  wouhl  hf  dhhi 
suitnble  as  a  basis  for  a  monetary  system ;  and  cuius  stmek  u]m>ii  iM 
basis  would  become  the  multiples  of  that  unity  as  soon  as  thv  (turn- 
nience  of  interested  nations  would  permits 

"Cth.  It  is  desiniiih'  iliiit  thedifferent  gov«nimeQtHdet«>rminelh>ti!K 
coins  struck  by  e:ii-1i  tmi  ioji,  in  ronformity  with  tbe  uniform  syxtvu  |>tv- 
posed  and  agreed  upon,  sliotild  puss  its  legid  tenders  in  all  thow  roitntnrt- 

"7th.  It  is  very  desirable  that  the  syst«m  of  two  dilfeivnt  uuiiwW 
Htiuidards  should  be  abolished  wherever  it  still  exists. 

"  8th.  It  is  very  desirable  that  the  sysl^ni  of  dfHiinial  nunieralioii  ehaaiH 
4>e  universally  a<lopt«d,  iuid  that  the  coins  of  all  nations  shouhl  beofttir 
same  standard  and  form. 

"Dili.  It  is  de-sirable  (bat  government.-^  should  agree  to  adopt  t-omnM 
measiut-s  of  coutrol,  so  as  to  secure  the  integrity  of  eoins  in  Ibcir  W" 
H]td  in  their  ejrenlatiou." 

The  "iutfmatioDaJ  committee  on  uniform  weights  and  measnn^*'*' 

'f'irfr  Rapport*  r^l  Pnic^-verbaoi  Contitc  iU<  PoMi  DlMcian«Bld»  M->nii«l«*,  p.l^*' 
f«r  Iho  molulioDi  lobmiUcd  bj  Mr.  Xeunedj-,  p.  49. 
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oins,''  charged  with  the  preliminary  study  of  the  question,  took  into 
onsideration  not  only  what  is  theoretically  and  abstractly  possible,  but 
^hat  is  commercially  and  financially  practicable.  The  subsequent  duty 
f  fixing  a  common  coin  a«  the  monetary-  imit  required  an  international 
onference,  composed  of  representatives  duly  accredited  from  the  vari- 
08  nations^  and  vested  with  diplomatic  powers. 

INTEBNATIONAIi  MONETARY  CONFERENCE. 

The  delegates  to  the  monetary  convention  had  expressed  in  the  name  • 
f  their  governments  a  desire  to  see  the  union,  as  yet  restricted  to  four 
luntries,  become  the  germ  of  a  union  more  extended,  and  of  the  estab- 
shment  of  a  general  monetary  circulation  among  all  ci\ilized  states. 

A  copy  of  the  text  of  the  treaty,  or  "  monetary  convention,''  was  for- 
arded  by  the  French  government  to  the  government  of  the  XTnited 
tat€8,  with  an  invitation  to  participate  in  an  international  monetary 
>nference  to  be  held  in  Paris  in  June,  1867,  during  the  progress  of  the 
rniyersal  Exhibition.  The  object  of  this  conference  was  declared  to  be 
>  call  out  an  interchange  of  views  and  discussion  of  principles ;  to  seek  for 
le  basis  of  ulterior  negotiations. 

In  a<M3ordance  with  this  invitation  the  Hon.  Samuel  B.  Buggies,  who 
'as  then  in  Paris  as  United  States  commissioner  to  the  Universal  Expo- 
ition,  was  specially  authorized  to  represent  the  government  of  the 
fnited  States  in  the  conference.  The  proceedings  of  this  conference, 
nd  of  the  "  preliminary  international  committee''  on  uniformity  of  coin- 
ge,  organized  by  the  imperial  commission  of  the  Universal  Exposition, 
rere  fully  rei)orted  from  time  to  time  by  Mr.  Buggies  to  the  State  Depart- 
lent,  and  were  followed  by  a  very  elaborate  and  interesting  report  upon 
he  whole  subj^t.  This  report,  in  addition  to  a  full  discussion  of  mon- 
tary  unification,  contains  valuable  statistics  and  information  upon  the 
mount  of  gold  and  silver  in  circulation ;  upon  the  coinage  of  the  prin- 
ipal  nations,  and  ujmn  the  weights  and  fineness  of  gold  and  silver  coins 
nd  the  relative  value  of  gold  and  silver.  Extended  extracts  from  the 
eports  have,  therefore,  been  made. 

On  the  17th  of  June,  1867,  the  invited  nations,  19  in  number,  responded 
y  sending  32  duly  accredited  delegates,  and  the  International  Monetary 
Conference  met  for  the  first  time  at  the  hotel  of  the  Department  of 
''oreign  Affairs,  under  the  presidency  of  his  excellency  Marquis  de 
foostier,  the  minister  for  foreign  affairs.  There  were  eight  successive 
essions,  terminating  on  the  6th  of  Jxdy,  1867,  at  which  the  whole  sub- 
let was  discussed  at  length,  and  full  reports  and  arguments  were  pre- 
Mited.* 


'  The  proceedings  of  the  conference  were  fiillj  reported  in  an  official  Tolnme,  entitled 
m/iremee  Motitaire  JnUmationaU ;  Proces-verbauz,  Paris:  Jmprimerie  Jmperiate,  ltH7* 
translation  accompanied  bj  translations  of  other  documents  and  letters  relatius^  to  ibis 
bject  was  transmitted  to  Congress,  and  was  published,  {vide  Ex.  Doc.  No.  14,  40tli  Con- 
Sss,  2d  session.) 
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In  opening  the  labors  of  the  conference,  the  president  said : 

"TIieii}>i)roximatioD.s  wliieh  the  late  coinmercinl  refonuH  bavewntugbt 
between  the  euoDomic  interests  of  uations  ooght  to  result  In  causing  h> 
be  appreciated  more  eamcRtly  than  iu  past  time  the  Mlv8ntagt«  whTcli 
wonld  be  derived  from  the  nniticatiou  of  cuinugea.  To  sabstitute  insteiMl 
of  the  variety  of  monetary  tji^es  actnally  in  nse,  inctollir  uoius  struck 
in  accordance  with  uniform  rei^nlations,  and  plact^d  beyond  any  raiia- 
tions  of  exchange,  wonld,  in  effect,  be  to  remove  one  of  tlie  most  sen 
,  oua  obstacles  to  the  development  of  international  relations,  'nuiit,  vbea 
in  1865  the  delegates  of  France,  Belgium,  Italy,  and  Switjeerland  liad 
succeeded  in  forming  between  those  countries  a  real  mouvt»ry  nuion,  tlir 
tlionght  of  a  more  extende<l  a.asociation  naturally  pri'Mmtt'tl  itsflf  U 
their  intelligence;  thence  came  the  right  of  acM^sniun  opt^nrd  to  otlirr 
countries  by  a  special  clause  in  the  t-onvention  of  Det^mber  25, 1885; 
thence  the  wish  put  forth  by  the  commisaitinexs,  that  studies  bImiiH 
be  uudertaken,  in  concert,  among  all  civilized  states  on  the  <ioe-stiim  of 
uniformity  of  coinage. 

"No  i>eriod  could  be  more  favorable  t«  tlie  reallnaliou  of  thiswid 
than  that  of  the  Universal  Exposition;  the  govemiuent  of  the  Eni 
hastened  to  avail  of  it,  and  the  acceptance  which  various  govemntMU 
have  pleased  to  extend  to  these  overtures  has  shown  tlutt  the  impact 
ance  of  the  problem  to  be  solved  was  universally  recognized. 

"The  dispositions  thus  manifested  from  the  outset  aiv  so  murti  tbf 
more  precious,  as  it  was  impossible  to  tlissemble  the  diffi(;uitie»  of  tbf 
task  which  the  members  of  the  conference  have  to  accomplinb.  Tttm 
dilBcidties  are  of  diverse  nature,  and  to  remove  them  it  is  iuiportuL 
beyond  all,  that  each  state,  in  view  of  the  great  interest  it  »eek»  to  m* 
isfy,  should  se«k,  without  exclusive  opinions,  the  best  solution. 

"The  French  government  is,  moreover,  pleased,  gentlemen,  to  nraf 
uiKC  iu  the  choice  of  yourselves,  on  the  part  of  your  government,  a  tn^ 
pledge  of  the  solicitude  which,  abroad  as  well  as  in  France,  is  entertain^ 
ai»ou  the  question  submitteil  to  the  conference.  A  study  of  such  dfl 
ieacy  and  so  comj)lex  eoidd  not  be  confided  to  an  aMSCtnl>la}:v  whi'''' 
could  present  a  more  complete  combination  of  knowli^dge  requinHl  ciib^ 
iu  the  conductor  great  attairs,  iu  the  management  of  importjuit  tut" 
eial  institutions,  or  in  technical  operations." 

Reports  and  written  argnments  were  jireseutwl  duriug  th«  etmau  tf 
M.  de  Parieu,  Btu-ou  de  Hock,  and  Mr.  Samuel  B.  Bugg)e«.  KxttwV 
from  these  reports  are  embodied  iu  these  pages. 

PLAN   or  MOSETAHY  irNlPICATION   AOHEED  TO  BY   THK  OuXnaUOKI. 

The  tbllowing  are  the  general  features  of  the  plan  of  monetiu?  m 
cation  agreed  to  by  the  conference: 

1.  A  single  standard,  exclusively  of  gold, 

'J.  (\iiiis  of  e(|unl  weight  and  <liameter. 

3.  Of  equal  quality,  (or  titre^J  niuo-teuths  fine. 
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4.  The  weight  of  the  present  five-franc  gold  piece,  1612.90  milligrams, 
y  be  the  unit,  with  it«  multiples.  (The  weight  of  the  present  gold  dol- 
ir  of  the  United  States  is  1671.50  milligrams.  The  value  of  the  excels 
ver  the  five-franc  gold  i>iece,  58.60  milligrams,  slightly  exceeds  3^  cents. 
V)  encourage  the  reduction  of  the  United  States  half-eagle  and  of  the 
British  sovereign  to  the  value  and  weight  of  25  francs,  the  conference 
Boommeiided  the  issue  of  a  new  coin  of  that  weight  and  value  by 
"ranee  and  the  other  gold-coining  nations.  The  reduction  in  value  of 
le  half-eagle  would  slightly  exceed  17^  cents;  in  the  sovereign,  4  cent«.) 

5.  The  coins  of  each  nation  to  continue  to  bear  the  names  and  em- 
lems  preferred  by  each,  but  to  be  legal  tenders,  public  and  private, 
lalL 

The  conference  farther  requested  the  government  of  France  to  invite 
le  different  nations  to  answer,  by  the  15th  of  February,  1868,  whether 
i^  would  unite  in  placing  their  respective  monetary  systems  on  the 
isi8  indicated  by  the  conference,  as  above  stated;  and  after  receiving 
icir  ffliswers,  to  convene,  if  necessary,  a  new  or  further  conference. 
A  further  resolution  of  the  conference  recommends  that  the  measures 
r  unification  which  the  nations  may  mutually  adopt  be  completed,  as 
ir  as  practicable,  by  diplomatic  conventions. 

By  these  proceedings  and  official  reports,  the  whole  question  of  mon- 
:»ry  unification  was  distinctly  presented  for  consideration  and  decision 
f  the  governmental  authorities  of  the  United  States,  executive  and 
^[islative. 

By  a  communication  from  the  Department  of  State  of  the  30th  May, 
mpowering  Mr.  Buggies  to  represent  the  United  States  in  the  confer- 
aee,  he  was  directed  not  only  to  report  its  proceedings  and  conclusions, 
at  to  add  such  "observations  as  might  seem  to  be  useful.''  He  there- 
ire  submitted  an  additional  report,  mainly  explanatory  of  the  grounds 
iken  in  the  conference  in  behalf  of  the  United  States,  but  embodying 
tatements  which  may  possibly  facilitate  to  some  extent  the  examination 
f  the  subject  by  the  government  and  others. 

EXTBAGTS  FEOM  THE  BEPORTS  OF  MB.  BUOGLES. 

**  All  the  independent  sovereignties  of  Europe,  with  the  possible  excep- 
ion  of  some  small  portions  of  northern  Germany,  were  represented  in 
he  conference  by  delegates  duly  accredited.  The  delegates  from  Pnis- 
ia  api)ear  on  the  roU  as  representing  that  power  only,  but  from  the  fact 
f  their  repeatedly  abstaining  from  voting  on  certain  questions  in  the 
onference  *  without  the  consent  of  the  Confederated  States,'  they  were 
ractically  considered  as  representing  all  the  states  and  communities  of 
orthem  Germany  now  confederated  with  Prussia.  There  were  no  sepa- 
iite  delegates  from  the  kingdom  of  Saxony,  or  either  of  the  Hanseatic 
Ities  of  Hamburg,  Bremen,  Lubec,  or  Frankfort.  There  were  separate 
elegates  from  Baden,  Wurtemberg,  and  Bavaria.  None  of  the  nations 
est  of  the  Atlantic  were  represented,  except  the  United  Stiites  of 
jnerica. 
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"The  nations  ap|iearing  by  delegates  iu  the  conference  were  ciiteivd 
alpliabetically  oii  tiie  roll,  iii  wliiuh  onlw  tliey  vot#d.  A  copy  of  the 
roll  is  hereto  subjoined.  luclnding  Sweden  and  Norwaj-  att  oiie,  tht-j 
were  nineteen  iu  Duiubei',  being:  Austrin,  Buden,  Bararia,  Belgiuio, 
Denmark,  Bspague,  (Spain,)  Etats  Uuia,  (Ui)it4^1  Statiia  of  Aim-rica,) 
France,  Great  Britain,  Greei^e,  Italy,  Pays  Biu,  (Ilolland,)  I'urtiigal, 
Prussia,  Russia,  Sweden  and  Norway,  Switzerland,  Turkey,  Wuilwubcrg. 

"  Tlieir  aggregate  i>opulation,  Eiuvpeau  and  Americau,  a  little  exci-«i« 
320,000,0(10.  The  iHvpulatiou  of  the  deiwndemnes  of  Uiese  natious  in  Asia 
is  estimated  at  100,000,000.  There  were  no  separate  delegates  fri>iD  any 
portion  of  the  West  or  the  East  Indies,  uot  even  from  AaHtxiiIi«T  whii-b 
had  been  separately  and  couspicuously  represented  in  the  Iiiteniattoual 
Statistical  Congress,  at  Loudon,  iu  11460,  and  whieii  still  phiys  u  ]iurt  »> 
important  in  fiirnisliiug  gold  to  British  India  and  other  orieulal  couu- 
ti'ies. 

^'  It  is,  indeed,  specially  notieeable  in  the  rt^i>oi'ted  diseiissiuiis  of  tlif 
eouferenee  how  little  account  was  made  of  that  poiuilous  fiuiU'Iw  of  tto 
globe  iu  estimating  the  world-wide  advaiitugU'S  of  a  common  monvy;  ud 
this  omission  has  become  more  worthy  of  n-niurk  from  thu  eirennuttaoM 
that  information  reached  Paris,  soon  aft«r  the  ailjoamuient  of  tbH  ooft- 
fttrence,  that  measures  were  iu  actual  programs,  at  Pfikin,  fbr  Hti&inf. 
for  the  use  of  the  immense  i>opulation  of  China,  coins  of  ti»e  wfliglit  aad 
value  respectively  of  20  francs,  of  5  IVancs,  and  of  1  fltuic,  Ix-aring  on 
theii-  face  the  head  of  the  Chinese  Emperor,  thereby  assimilutiug  tie 
money  of  the  Celestial  Empire  to  that  of  Europe. 

"  The  interesting  fact  in  stated  in  a  historical  retort  (reecjitly  publisbtd 
by  a  member  of  the  British  embassy)  of  the  money  of  Jai>an,  that  it  i"** 
sessoH  a  coinage  of  gold  and  silver  in  some  essentia  featiuut  mcmtUiiif: 
that  of  France,  particularly  in  a  double  staudtml,  under  which  Ihf  ratio 
of  silver  to  gold  is  lixed  at  13^  to  1. 

"  It  ap|M!ars  that,  in  iguoranoe  of  the  aetiiiU  relative  valuer  of  the  t»i» 
metals  in  our  Atlantic  work),  (of  15  or  Hi  to  1,)  these  Asiatics  liad  ilstd 
the  ratio  at  only  4  to  1,  which  great  exaggeration  of  silver  they  vtm 
lUrthcruiore  inihiced  to  eontiuue  by  a  tronty  iu  IiWS,  under  which  tbrf 
were  rapidly  despoiled  of  their  gold  in  large  quantities  by  aame  of  tic 
traders  from  Cliristian  nations.  The  iKu-tial  corrortiou  of  tlie  mitttakt^  in 
18r>0,  by  raising  the  ratio  t^i  l^  to  l,(if  any  ratio  flxe<l  by  govemiaeuUl 
regalation  be  admi-isible  at  all,)  shows  lut  mlvanc«  of  intt^lUgenre  in  thi* 
dlittant  region,  inspiring  the  ho])(>  that,  in  due  timi-,  at  leiMt  a  itonirai  x^ 
eastern  Asia  uuty  Ite  brought  within  a  world  em hnti^ing  and  worlil-|it» 
U'L'ling  belt  of  monetai-y  unilication. 

"Tlif  British  colonies  in  uoutinciital  Xorttt  America,  reti'jitly  luuMili- 
daU'd  by  iiniwiial  authority  in  the  '  Uoniinion '  of  Canajhi,  were  min- 
senteil  in  tlie  eoufercn<;e  otdy  as  a  i>art  of  the  British  t>aiptn>  by  tbr 
delegatea  from  the  United  Kingdom.  That  yonng  but  viaius  piiw«. 
though  remaining  iu  form  a  coloniiil  dependency,  now  [HiHsesses,  under  the 
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§t  section  of  the  act  of  the  imperial  Parliament  of  the  29th  of  March, 
57,  the  sovereign  and  '  exclusive  legislative  authority '  to  regulate  its 
n  *  currency  and  coinage,' already  much  assimilated  to  the  decimal 
item  of  the  United  States.  The  deep  interest  in  the  success  of  the 
ading  measure  of  unification  manifested  by  Mr.  Bouchette  and  other 
elligent  Canadian  officials,  who  were  at  Paris  to  superintend  the  exhi- 
ion  of  the  products  of  their  country,  affords  ground  for  believing  that 
d  general  conclusions,  and  the  basis  now  i)ropo8ed  by  the  conference, 
Q  command,  the  ready  assent  and  co-operation  of  that  active  and  inter- 
■ing  x>ortion  of  the  North  Ameiican  continent. 

•*  Of  the  Mohammedan  nations,  the  Ottoman  empire  was  represented  in 
3  conference  by  his  Excellency  Djemil  Pacha,  its  ambassador  extra- 
linary  and  i)lenipotentiary  to  the  court  of  France.  With  him  was 
^Delated  the  Colonel  Essad  Bey,  the  military  director  of  the  Ottoman 
eidemy  in  Paris,  who  had,  moreover,  officially  represented  his  govem- 
«t  in  the  preliminary  '  international  committee  on  uniform  weights 
d  measures  and  coins,'  in  which  body  he  had  manifested  a  marked 
fdre  that  the  i)roi)Osed  monetarj^  reform  might  include  the  coinage  of 
irkey.  At  a  later  stage  of  the  conference  his  Excellency  Miliran-Bey- 
iz,  member  of  the  Grand  Council  of  Justice  and  director  of  the  mint 
Constantinople,  whose  early  arrival  had  been  imexpectedly  retarded, 
ipeared  and  took  his  seat  as  a  member. 

"The  ambassador  to  France  from  Persia,  (sometimes  called  the 
'ranee  of  Asia,')  a  personage  of  singular  intelligence,  had  also  mani- 
ited  a  lively  interest  in  the  proposed  monetary  reform,  but  had  been 
iliged  to  leave  Piuis  on  the  eve  of  the  first  meeting  of  the  conference. 
is  worthy  of  notice  that  the  standard  of  the  gold  coin  of  Persia  is  .900 
le,  being  the  same  jus  that  of  the  United  States,  while  that  of  Turkey 
still  higher,  being  .915  fine.  The  principal  gold  piece  of  Persia  is 
jjth  22.27  francs ;  that  of  Turkey  22.48  francs. 

"The  clear  and  comprehensive  \Tision  of  the  far-seeing  advocates  in 
orope  of  monetary  unification  has  fully  discerned  the  grandeur  of  unit- 
g  the  two  hemispheres  in  one  common  civilization.  M.  Esquiron  de 
urieu,  \ice-president  of  the  conseil  d'etat  of  France,  who  presided  with 
oinent  wisdom  and  dignity  over  the  conference  at  several  of  its  most 
tportant  meetings,  declares,  in  one  of  his  learned  and  luminous  mone- 
ly  essays,  now  lighting  the  i)ath  of  the  Older  World,  that  ^  a  monetary 
don  of  western  Europe  and  the  transatlantic  nations  would  x)osses8  an 
contestable  importance.  Above  all,'  he  adds,  4t  would  produce  a 
and  moral  eflfect.'  As  if  foreseeing  with  the  eye  of  proi)heey  a  conti- 
»ntal,  if  not  a  world-wide  *  solidarity'  for  the  'dollar,'  founded  histori- 
lly  on  the  i)a8t,  he  adds,  Hhe  Americans  can  never  regard  their  dollar 
a  merely  national  coin,  after  having  borrowed  it  from  their  neighbor- 
g  Spanish  colonists.' 

"  As  a  matter  of  historic  truth,  Spain  itself  had  borrowed  the  *  dollar' 
>m  Austria,  during  their  union  under  the  common  empire  of  Charles 
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the  Fifth.  The  '  Joachim's  thaler ^^  first  coined  in  the  silver  mines  of  the 
Bohemian  valley  of  St.  Joachim,  (or  James,)  is  the  great  ancestor,  in 
fact,  of  the  American  dollar.  In  purity  of  origin  and  length  of  lineage 
it  must  surely  suffice  to  satisfy  the  most  aristocratic  tastes  of  modern 
Europe. 

"  Nor  is  there  any  such  diversity  in  the  coinages  of  the  CJentral  and 
South  American  nations,  or  differences  from  those  of  Europe  or  the 
United  States,  as  to  render  the  task  of  unification  seriously  difficult  on 
their  part.  The  gold  doubloon  or  doublon  (sometimes  denominated  in 
the  monetary  tables  the  qiutdruple  pistole)  of  New  Granada,  of  Bdivia, 
and  of  Cliili,  are  each  *870  parts  fine;  that  of  Mexico,  .870 J5;  that  of 
Peru,  .868.  The  French  ^Annuaire'  reports  that  of  Ecuador  at  .875. 
Their  money  values,  in  the  existing  doUars  of  the  United  States,  are 
reported  by  the  director  of  the  mint  of  the  United  States  as  being,  for 
New  Granada,  $15.61;  for  Chili  and  Bolivia,  $15.59;  for  Peru,  $15.58; 
for  Mexico,  $15.52. 

"  The  full  and  perfect  measure  of  Hispano- American  unification  would 
be  attained  by  increasing  the  weight  of  all  these  doubloons  to  100  francs, 
which  would  render  them  at  once  equivalent  to  the  double-eagle  (or  $20) 
of  the  United  States,  or  to  four  British  sovereigns,  (when  reduced  as  now 
proposed,)  and  current,  without  recoinage,  brokerage,  or  other  impedi- 
ment, throughout  the  world.  *This  enlarged  doubloon  divided  into  halves 
and  quarters  would  supply  for  the  p(»<)i)le  of  Spanish  America  one  con 
v^enient  coin,  o([uivalent  to  50  fran<'s,  or  an  eagle  of  tlie  United  St^ites, 
or  two  Hritisli  sovereigns ;  and  another  coin,  e(piivalent  to  2r>  fraius,  or 
a  United  States  half  eagle,  or  one  British  sovenugn.  Mexico  has  alrea<iy 
a  gold  coin  of  20  pesos  ^  finely  executed;  and  Peru  has  a  gold  piece  of  *-*t» 
soles  ;  eac^h  of  them  being  nearly  efpiivahMit  to  the  double-eagle. 

*'Th(»  20  mil-reis  of  Brazil,  now  worth  ^lO.So,  would  prol>ably  l>o  con 
fonncMl  to  the  phin  proposcMl  for  Portugal,  the  parent  country,  hy  thf 
("ount  d'Avila,  her  experienccMl  and  ahh»  (hOegate  in  the  eonfiTen*^.  1»> 
the  issn(»  of  a  gold  coin  (Mpiivalent  to  25  francs,  with  sucli  snlMlivisioiis 
and  multiples  as  convenience  might  require.** 

AU(;UMENT  FAVORING  A  TWENTY-FIVE-FRAXC  COIN. 

At  t\w  sixth  sitting  of  the  conference,  on  th(»  2Sth  of  June,  ^fr.  Ku^jrU''* 
pnvsented  a  written  argunuMit  in  favor  of  the  issue  of  a  2'»-tranc  jjoM 
piece  by  France.     He  savs  : 

"If  it  be  objected  that  su<*h  a  piece,  not  containing  an  (»ven  numlxTof 
grains,  would  impair  the  synnnetrv  of  th(»  metric  system,  it  nt^^d  oiih  \^ 
stated  that  France  has  not,  and  never  has  had,  a  gold  c<»in  t'ontainin;: 
an  even  number  of  grains.  The  rehition  in  value  b(»twetMi  silver  aii'l 
gold  having  been  fixed  bylaw  at  1^k\  to  1,  it  bcM-aine  impossil^lc  to«'st;ii» 
lish  a  decimal  relation  lu^tween  the  two  metals;  or,  in  othiT  N\onlN 
between  the  number  of  fraiK's  which  re|)resent  only  silver,  ami  thcnniu 
ber  of  grams  in  the  coins  of  gold.     This  h»gal  relation  of  ir»A  l«»  1  '* 
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elf  fi*actional,  and  must  be  doubled  and  carried  to  'i^  to  make  even 
mbers. 

*The  franc  is  simply  a  monetary  word,  which  expresses  five  grams  of 
rer  nine-tenths  fine.  It  is  the  French  monetary  unity.  Gold  having 
-alue  of  15^  times  greater  than  silver,  it  requires  15J  francs  each  of  5 
\ms  of  silver  (say  5xl5}=77J  grams)  to  buy  5  grams  of  gold,  or  155 
mis  of  silver  to  buy  10  grams  of  gold.  As  31  is  the  smallest  even  number 
this  relation,  31  is  the  smallest  number  of  francs  which  can  be  repre- 
ited  by  a  piece  of  gold  having  an  even  weight  of  grams.  No  enlight- 
)d  government  would  consent  to  confine  its  gold  coinage  to  pieces  of 
francs  and  its  multiples.  We  therefore  perceive  that  France  has  made 
aplete  abstraction  of  metrical  weight  in  its  gold  coins,  not  one  of 
ich  weighs  an  even  number  of  grams. 

'The  gold  piece  of  5  francs  weighs 1.6125  grams. 

"  "      10       •  "  3.3250      " 

"  "      20  "  6.4500      " 

«  «      50  "  16.1250      " 

"  "100  "  32.2500      " 

'The  proposed  25-franc  piece  would  weigh  8  grams  .0625,  and,  in  fact, 
old  more  nearly  approach  an  even  metrical  weight  than  any  French 
d  piece  now  existing. 

•This  relation  of  15 J  to  1  is  practically  prescribed  by  the  French  law, 
ich  enacts  that  155  (5x31)  i)ieces  of  20  francs,  being  3,100  francs, 
U  weigh  1,000  grams,  or  one  kilogram;  but  the  same  ratio  would  exist 
ween  124  (4  x  31)  gold  pieces  of  25  francs,  which  would  also  contain 
X)  francs,  and  would  also  weigh  one  kilogram. 
The  United  States  have  never  attempted  to  fix  a  decimal  weight  for 
ir  gold  coins,  although  they  were  among  the  first  to  adopt  a  decimal 
aet^ry  system.  The  present  gold  dollar  weighs  25.8  grains  troy,  which 
^bout  equal  to  1671  milligrams,  and  exceeds  the  metrical  weight  of 
French  5-franc  piece  about  58J  milligrams 

A  gram  of  gold  nine-tenths  fine  is  equivalent  in  roimd  numbers  to 
>enee  English,  or  60  cents  of  the  United  States.  Consequently,  58^ 
Ligrams  taken  from  the  dollar  would  reduce  it  about  3^  cents,  or  292^ 
ligrams  taken  from  the  half  eagle  of  five  dollars  would  reduce  it  17^ 
tSy  being  about  3^  per  cent. 

It  is  needless  to  expatiate  on' the  comparative  merits  of  a  decimal,  a 
decimal,  or  a  binary  system,  for  the  reason  that  the  decimal  system 
become  a  fixed  fact  in  a  large  portion  of  the  civilized  world,  render- 
any  change  practically  impossible.  In  like  manner  the  unification  of 
coinage  of  the  world  has  become  a  question  of  a  nature  'more  practi- 
than  scientific  in  chara<5ter,  chiefly  falling  within  the  domain  of  com- 
ve  and  finance. 

To  prevent  any  misapprehension  on  either  side  of  the  Atlantic,  it 

aid  be  distinctly  understood  that  the  conference  did  not  propose,  nor 

any  proposition  or  suggestion  made  in  that  body,  or  elsewhere,  to 
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abaiiiloii  the  WHO  ill  any  way  of  the  woril  'dollar,'  or  'sovereign,'  or*dia- 
ler,'  or  'lloriii,'  or  'nililc,'  for  any  other  lot-al  dcnoiaiDHtioa  of  money,  or 
iaany  way  to  nubstitiite  the  word  'franc'  for  any  or  either  of  thuiu.  By 
the  propoiietl  unitication,  all  thoite  term^  will  ba  practica41y  runiloiW 
synoiiymons  or  miitnidly  euavertible,  but  every  OAtiou  will  cimtUiiu;  tu 

e  the  names  with  the  focal  emblems  it  mny  prefer. 

**Thiit  snuli  will  be  tlie  case  is  now  fully  evident  from  the  fact  ^at 
Hiuc?  thK  adi(Hirnu<mt  of  thi^  c'onf(>rt>ui-i;  in  July  butt  a  preliminary  treatr 
bas  b  -iin  «igrii'(l  by  iir/rivlitoi!  n'i»n'.ii'iit:itivcH  from  Fmtic*'  iuid  Aa-rtria. 
providing  for  the  isHiii>  i.f  a  icnlil  niiii  •,\'Uh-  weight  and  vaine  of  L'j  fruws. 
for  t!i^'  iuti'mational  nsi-  :iiiil  I'liuvi'tiit-iu-i'  of  rhti«*  two  important  i»nwt*rn, 
and  I  ty  which  the  10  doriiut  of  Aiutria  are  made  precisely  equal  in  weiglir 
and  v;j1no  to  tbc25&nuca  of  Frantie,  the  coin  of  each  nation  totieHtaiuiKi) 
witJi  lilt'  head  of  its  respective  emperor. 

"A  specimen  or  metlal  in  gold,  showing  tJif  weight  anil  diitiucl^r  of 
the  proposed  coin,  with  its  reverse  iuscribwl  ^Or.  B»sai  Monvtairr^  encir 
Clint:  -L'.")  francs,  10  florins,  181)7,'  hits  been  aln-ddy  strnek  by  onh-rof  Ibr 
govri'iHiKTit  ..f  rr;iiiri-,  ;i  ilui>li.Mt.-  of  wlii.-li  was  r.wiitly  drlivcr.'il  »\ 
Paris  to  the  Eftiperor  of  Austria." 

A  similar  specimen  or  medal  in  gold  has  also  been  Btrack,  inaoribed 
on  its  reveme  "5  dollars, 25 francs,  1867,"  three daplicates of  iriiicb,vitfc 
ttio  proper  official  letters  from  M.  Dnmas,  "senator  of  France  And  Preri- 
dfiit  of  the  Coniniission  on  coins  and  medals,"  were  iHtmsted  to  Mr. 
Rugglea  for  delivery  to  the  President,  to  tine  Secretarj'  of  Stat*?,  and  to 
the  Si'tTctary  of  the  Treasury  of  the  United  States.  A  fiturtb  si>c<:imeii 
was  i)rosente(l  to  the  distinguished  ilclegatc 

Tiie  diameter  of  tliis  proposed  international  coin  is  2-1  millimelrei^ 
excociling  a  little  that  of  tlie  pi-esent  hidf-eagle  of  the  Uniteil  Stiites, 
an<l  tliat  of  the  sovereign  of  Great  Britain,  while  tlie  niedallioa  of  the 
Kinperor,  in  Iwld  relief,  on  the  face  of  the  ■coin  to  be  issned  in  Fniiiw, 
distiiigiushes  it  at  out*  fmiii  the  ordinary  "Sapolcon"  of  20  franos. 
which  is  only  21  niillunetres  in  diameter. 

I'HOPEKSOK  LKVI'S  SVEECH  ON  THE  PROPOSITION  OF  TAKING  THE  FITE- 
PRANC  AS  A  BASIS  OF  INTKUNATIOXAL  COISAOE.' 

With  great  deference  to  the  pntimHal  of  the  committee,  and  much  as 
I  agree  in  the  principle  theiein  embodied,  I  must  be  allowed  to  express 
that  it  seems  to  mc  quite  inexpedient  and  impracticable  to  take  tlie  piece 
of  fl\'e  francs  in  gold  as  the  unit  of  the  monetary  system  for  all  countries, 
because  it  is  too  small  as  a  gold  t-oiii,  very  easily  lost,  too  costly  to  pro- 

'  TI.U  Fpewli,  and  the  followinR  rrporl  by  tlm  di-lrgHien  from  Oreal  Britain,  "f  ibe  iWop 
(•rilip  iulFniatiunal  nionrlnry  (-oiiftreiicp,  aro  pxlmclrd  from  the  i<ffii-ial  "R(-port  orth*  InlK- 
iiallunal  CuDruTvnre  uii  Wui);lilB.  Mi-iuiureH  Hiiil  t'i>iiii>,  liutd  in  Paris,  Jao*.  lr€<."  uJ 
"  Rpporl  oq  Ihe  IiilerimiiiPHHl  Moiielnrj-  Confi-ri-'Ufp,  Sii:.,  prpMnlcd  to  Uie  Hoiiw  ''f  l'"*"" 
moiiH  by  niDimarKl  of  lltrr  MHJfHly."  in  piireiiiiiico  <.f  llivir  uJdi-eK,  dalej  Uarch  9.  1^'- 
LodOoii  :  ptinlLi!  Iiy  lliiiiisiii  Jc  Suti.<.     I'ngt?  l:t. 
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duce,  much  more  subject  to  wear  and  tear  and  diminution  in  value,  and 
too  small  for  large  transactions  of  commerce  and  finance.  In  England 
the  intiXKluction  of  this  piece  as  a  unit  would  be  impossible.  But  it  may 
be  taken  as  a  sub-multiple. 

It  has  been  suggested  that  the  five-franc  piece  in  gold  is  very  nearly 
the  fifth  of  the  pound  sterling,  and  that  it  might  be  made  identical.  But 
the  value  of  the  pound  is  25.20  and  not  25  francs.  To  reduce  the  value 
of  the  pound  to  25  francs,  we  should  have  to  reduce  its  weight  of  gold 
from  7.322  grams  to  7.258  grams;  whilst,  according  to  the  proposition 
which  we  have  just  passed,  to  make  the  gold  coinage  nine-tenths  fine, 
the  pound  would  become  heavier  in  weight  by  .0166.  We  have  now 
some  80,000,000  to  100,000,000  sovereigns  in  circulation.  From  1856  to 
1866  only,  there  were  issued  49,200,000  sovereigns.  If  a  new  pound 
were  coined  of  25  francs  exactly,  the  same  would  have  to  circulate 
together  with  the  old  pound  of  25.20,  but  the  difference  between  the  two 
would  be  so  slight  that  we  should  constantly  mistake  the  one  for  the 
other.  It  was  said  that  government  might  declare  the  value  of  the  pound 
now  in  circulation  at  25  francs,  because  in  effect  it  is  somewhat  lighter 
in  weight,  and  if  necessary  a  seigniorage  might  be  charged.  But  allow- 
ing all  this,  such  diflerence  would  not  reach  20  centimes  on  each  pound; 
and  if  the  government  should  declare  the  pound  25  francs,  which  is  worth 
more,  the  bullion  merchants  would  soon  buy  it  for  exportation.  And 
how  would  old  debts  and  old  transactions  be  affected  by  such  a  change! 
Two  pence  per  pound  would  have  to  be  given  in  each  case  where  con- 
tracts are  i>ending  on  the  old  coinage;  and  the  labor  of  altering  all  the 
books  and  accounts  for  that  difference  would  be  still  more  inconvenient, 
as  it  is  small  and  in  a  manner  indefinite. 

If,  therefore,  I  cannot  see  my  way  to  approve  of  the  suggestion  of 
reducing  the  pound  to  25  francs,  it  would  be  useless  for  England,  and 
from  an  international  point  of  view,  that  France  should  coin  a  piece  of 
that  sum,  which  otherwise  would  not  be  required  in  France.  Nor  does 
it  seem  that  the  maintenance  of  the  pound  is  likely  to  lead  to  the  deci- 
malization of  the  British  coinage.  The  only  scheme  proposed  for  that 
based  on  the  pound  sterling  is,  that  which  contemplate^  the  division  of 
the  pound  into  1,000  mills  instead  of  960  farthings,  but  serious  obstacles 
attend  the  carrying  out  of  the  scheme.  The  first  is  the  necessity  of 
altering  seriously  all  the  copi)er  coinage,  inchnling  the  penny,  which  is 
an  old  unit  in  the  kingdom,  and  some  of  the  silver  coins  also.  Change 
the  i)enny,  and  what  shall  be  its  equivalent  for  penny  postage,  penny 
toll,  and  aU  the  taxes  and  all  the  wages  regidated  by  that  coin!  Fom* 
mills  would  be  too  little;  five  mills  too  much.  Any  change  in  the  name 
of  the  copper  coinage  is  necessarily  attended  with  great  difficulty.  A 
still  greater  defect  of  the  pound  and  mill  scheme  is  that  many  of  the  coins 
which  this  new  system  would  introduce  have  no  distinct  equivalent  in 
the  coins  already  in  existence.  They  would  stand  alone  and  unchange- 
able, except  with  a  sacrifice  of  fractions  in  every  transaction.    Another 
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defect  Is  the  undeniable  fact  that  with  three  deeiuials,  eountin^  always 
by  thonSiiiKls,  no  great  fatality  of  calculation,  uo  great  economy  of  txinf, 
'no  great  conciseness  of  expression,  would  in  fact  he  attained.  Tht-  unin- 
ber  of  figures  rtMiuired  in  the  present  system  to  express  all  the  suma  from 
one  ]Wnay  to  10  shillings  is  350;  in  the  pound  and  mill  scheme  it  is  335. 
It  would  he  ea^er,  moreover,  espeeiaUy  as  it  is  more  faniilinr  to  us  in 
Bsglfuid^  to  conceive  the  idea  embraced  in  17  shillingB  11  pence  than  in 

Poflsibly  the  liability  to  errors  also  is  eveu  less  in  the  prpseut  systeiu 
tiUin  in  the  other.  The  only  recommendation  of  that  scheme  is  lie 
mainteuBnce  of  the  pound.  But  though  baukers  and  merchants  «uinllii<> 
thdrath-ntion  to  that  unit,  dealing  as  they  do  witb  hirge  tnuiauiTtion^ 
the  govemuient  could  not  overlook  the  penny,  and  conid  not  ignore  the 
interesta  of  the  millions  whose  daily  transactions  might  lie  seriously 
deranged  by  such  a  change.  A  better  mode  of  arriving  at  a  dedmal 
and  international  system  of  coinage,  it  seems  to  me,  is  that  Englanil 
should  take  the  lO-franc  piece  as  a  unit,  and  dinde  it  into  100  |M>n<-e  af 
the  cnirent  coin  j  especially  since,  in  reality,  the  penny  is  intrinHieally. 
if  not  nominally,  equal  in  value  to  the  10-centime  piece.'  WHmt  woiiW 
be  the  diRlculty  of  her  issuing  such  a  coin,  which,  as  suggeste<l,  mi^t 
be  called  a  ducat,  and  a  tenpenny  piece  as  the  tenth  part  of  it  1  Beinp 
altogether  a  new  w)in  it  will  be  easy  to  issue  it  of  the  new  alloy,  ami 
nearly  all  the  existing  coins  wotdd  continue  nntooched.  It  would  cer- 
tainly he  better  that  the  shilling  and  the  half  sovereign  should  be  with- 
drawn, because  tliey  would  be  too  like  the  10  pence  and  the  100  p«i«; 
but  otherwise  no  change  would  be  caused  in  any  of  the  coins  in  n*. 
Should  the  lO-ftanc  piece  be  found  too  small  as  a  unit,  we  may  easilj 
have  .1  larger  unit  in  a  piece  of  100  francs,  or  of  the  i-alue  of  nearly  foni 
pounds  sterling.  For  France  the  unit  of  10  fnuics  in  gold  would  be  ver>' 
convenient,  as  it  would  perfect  her  decimal  system,  and  woftid  improvi* 
her  money  of  accounts  by  taking  a  nnit  ten  times  larger  than  the  fhrnc- 
The  United  States  would  have  to  double  their  dollar,  but  the  value  of 
everything  is  now  greater  than  it  was  some  time  ago.  We  find  in 
England  that  the  halfpenny  and  the  farthing  are  but  little  used,  siocf 
we  have  to  pay  a  penny  now  for  what  we  paid  a  half^nny  before,  and 
the  experience  of  the  United  States  will  be  the  same.  'WTiat  we  shonW 
aim  at  is,  the  adoption  of  one  and  the  same  unit  by  nil  nations ;  a  unit 
with  subsidiary-  coins  alike  everywhere.  "We  must  rememl)er  that  all 
questions  of  prices,  wages,  fares,  &c.,  are  generally  by  such  subsidiary 
coins  as  the  franc,  the  i»ence,  &c.  Unless  we  attain  uniformity  in  tbew 
we  effect  no  real  reform.    Now,  by  adopting  the  10  fhuics  we  have  ail 

'  If  issued  in  Ibe  first  iosluiue  u  ■  subsiditry  coin  or  lokeo.  tbe  Kold  ducat  miflit  I* 
declnred  bj  law  to  lie  of  tbe  value  of  100  pence.  notwithstandioK  tbe  atigbt  difFHTn"  " 
relntion  to  Ibrir  nominal  value.  Should,  however,  tbe  coin  and  (be  decimal  sjslem  fiHU>iI>^ 
upon  it  find  favor  with  the  public  ao  as  to  juslifj  the  f^ovemmcnt  in  declariDg  il  *  priBi"? 
unit,  Iben  its  relation  to  the  tovereign  would  he  regulated  bj  tariff  aecordlnc  to  Itf  inirM' 
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this  absolutely,  and  therefore  I  commend  it  to  the  earnest  attention  of 
the  conference.  I  have  much  pleasure  in  announcing  that  the  Cham- 
bers of  Commerce,  the  International  Decimal  Association,  and  the 
Metric  Committee  of  the  British  Association,  have  all  decided  that  great 
advantage  would  result  by  the  adhesion  of  Great  Britain  to  the  princi- 
ples of  the  monetary  convention  concluded  December  23, 1865,  between 
France,  Italy,  Switzerland,  and  Belgium,  by  article  12,  of  which  conven- 
tion the  right  of  accession  is,  under  certain  conditions,  reserved  for 
other  states.  I  apprehend  that  the  British  government  could  not  au- 
thorize her  representatives  at  the  Monetary  Conference  held  at  the  Min- 
istry of  Foreign  Affairs  to  make  any  engagement  on  this  question, 
because  it  has  not  yet  been  discussed  by  the  nation ;  but  I  do  not  doubt 
that  the  resolutions  of  this  and  the  other  conference  will  have  a  great 
influence  on  public  opinion  in  England,  and  that,  animated  by  the  most 
sincere  friendship  for  France  and  for  the  great  sovereign  who  so  wisely 
presides  over  her  destinies,  and  most  desirous  to  be  united  by  material, 
moral,  and  intellectual  bonds  with  all  nations,  England  will  applaud  and 
accept  with  pleasure  the  propositions  which  we  may  adopt  with  a  view 
to  introducing  uniformity  in  the  coinage  of  all  countries. 

EEPOET  BY  THE  DELEGATES  FROM  GREAT  BRITAIN.  ^ 

May  it  please  your  lordships,  we  have  the  honor  to  lay  before  you  the 
minutes  of  the  proceedings  of  the  recent  International  Monetary  Con- 
ference which  we  were  instructed  to  attend  on  behalf  of  her  Majesty's 
government. 

The  invitation  to  the  conference  emanated,  as  your  lordships  are 
aware,  from  the  French  government,  and  its  object  was  stated  to  be  the 
discussion  of  the  means  by  which  a  complete  or  partial  uniformity  might 
be  established  between  the  various  monetary  systems  at  present  in 
existence  in  the  countries  of  Europe  and  in  the  United  States  of  America. 

The  convention  of  December  23,  1865,  concluded  between  the  govern- 
ments of  France,  Belgium,  Italy  and  Switzerland,  which  established  an 
identity  in  the  weight  and  fineness  of  the  coins  of  those  countries,  as 
well  as  in  the  conditions  under  which  they  might  be  manufactured  and 
pass  current,  was  especially  indicated  as  a  basis  for  the  deliberations  of 
tlie  conference ;  the  right  of  joining  the  convention  having  by  the  13th 
clause  been  reserved  to  all  other  ciountries  which  might  be  prepared  to 
adopt  its  provisions. 

The  necessity  for  an  understanding  between  the  governments  of  those 
four  states  originated  in  the  alteration  of  the  relative  value  of  the 
precious  metals  occasioned  in  recent  years  by  the  influx  of  gold  from  the 
newly  discovered  fields  of  California  and  Australia,  and  the  disturbing 

'Report,  addressed  to  the  Lords  Commissioners  of  the  Treasury,  by  the  Master  of  the  Mint 
and  Mr.  C.  R.  Wilson,  on  the  International  Monetary  Conference,  December  2,  1867,  signed 
bj  Sir  Thomas  Graham  and  C.  Rivers  Wilson. 
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vffevt  tlieri'by  created  upon  the  curreiiciea  of  tliciae  cuiintiies  whii-h  Imil 
tuloiiUnl  a  lUmble  standard. 

The  law  under  whicli  the  system  of  the  double  standard  ftn<*nite!*  iii 
Fmiice  asBunies  the  hj-pothesisof  an  arbitrarj' reliition  of  vahi»>  ln'twpcn 
silver  and  gold  in  tlie  proportion  of  15^  to  1 ;  and,  although  no  douhT 
this  propnrliou  was  exaet  at  the  period  wbra  the  law  was  poNsiHi  (ISftl.) 
it  has  been  (wnsiderably  modified  by  the  eauRO  alrove  meiitloiu'd,  whirh, 
during  the  last  fifteen  yeai^s,  has  throivu  upon  the  market  of  the  worM 
gold  to  the  extent  of  jE3W),000,0fl0  iu  excerui  of  the  provision  requisite  for 
fiustaiiiiiig  the  proportion  eonteniplated  by  the  French  lav. 

In  France,  and  in  Belgium,  Italy,  and  SwitJterland,  where  the  Frenrlj 
system  has  been  ailopted,  and  where,  eonsiMpiently,  each  of  the  piwidiw 
metals  is  a  legal  tender,  it  natiu'.illy  followed  Hint  gold  graduuUy  Ai* 
placed  silver  as  an  instniment  of  exchange,  and  that  the  latter  almuM 
eotii-ely  disappeared  from  circiUation. 

The  inuonveuienco  occasioned  by  this  state  of  things  wn«  prinopollj' 
felt  in  the  scareitj-  wliioh  it  created  in  the  smaller  denoniination.1  (if  mr- 
reney,  for  which  gold  is  inapplicable,  and  which  are  indis|>ensnble  in  the 
ordinary  transaetions  of  life,  and  some  attempt-s  at  a  reiiie<ly  wen;  made 
in  Switzerland  and  Italy,  and  subsequently  iu  France,  by  incr«iwiiig 
the  pro}Hirtion  of  alloy  in  some  of  the  smaller  silver  pi<>rea,  tbenl^ 
reducing  them  to  the  position  of  snbaidiarj-  or  token  coins.  The  l*(rf» 
lation  in  the  three  countries  was,  however,  not  unaniinoit.s  and  diffend 
in  some  essential  particulars,  while  in  Belgium  no  alteration  of  any  kinil 
was  atteinpteil. 

Under  these  cu-eumstauees  overtures  were  mUlreswe*!  by  the  goveni- 
ment  of  the  country  last  mentioned  to  the  French  government,  sugg** 
ing  a  joint  examination  by  France,  Belgium,  Italy,  and  Switieriand,  of 
the  difficidties  which  had  arisen,  and  of  the  reme^Iies  to  l>e  u]iiili<id. 

The  projHisal  was  accepted,  and  has  resulted  in  the  convention  irf 
De<eniber  23, 18U5. 

The  convention  maintains  the  double  standard,  fixing  the  proportioo 
of  pare  metal  in  the  cttse  of  the  gold  coins  of  20,  10,  and  o  francs,  aoi 
of  the  siher  coin  of  5  franett  at  nine-tenths  with  one-tenth  of  allay,  ■> 
heretofore,  but  reducing  the  proiwrtion  of  fineness  in  the  silver  mmb* 
below  ("i  iVsmcM  from  .'.100  to  .835,  these  subsidiary  coins  being  only  m>*' 
a  legal  li-iider  to  an  amount  not  exceeding  50  fhines,  (the  same  limil  *■ 
that  fixed  in  the  case  of  the  English  silver  token  coinage.) 

Uniformity  of  coinage  ia  established  by  the  eimventfon  ninonf;  lir 
countries  that  are  parties  to  it,  but  the  obligation  of  awfptiiig  re(ii<r* 
cally  the  coins  struck  by  the  different  goveniments  is  e4>nflni'd  lo  tJn' 
]niblir  tit'asuries. 

Allliongh  the  causes  wliich  led  to  this  convention  were  of  a  siiwiil 
iiul  tii'c,  nor  are  we  aware  that  the  jii'omoters  of  it  conleni plated  nay  obi- 
rior  extcnsiiin  of  il«  jirinciples.  Hie  unton  of  so  eonsidenible  u  sectitiii "' 
the  populaiion  of  Kni'oiie  s<^4>nis  »t  once  to  have  given  rim-  to  tho  fxix* 
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tatioii  that  it  miglit  be  lujldc  the  ineaus  of  ultimately  realizing  the  idea, 
which  has  been  a  subject  of  speculation  at  various  times,  of  a  universal 
monetary  confederation. 

That  jjroject  has  now  been  officially  adopted  by  the  French  govern- 
ment^  and  it  was  for  the  consideration  of  it  in  common  that  the  recent 
conference  was  convoked.    ♦ 

Before  coming  to  a  decision  upon  the  advisability  of  accepting  the 
invitJition,  your  lordships  had  carefully  to  consider  the  grounds  ui)on 
which  the  i)articipation  of  her  Majesty's  government  in  the  proposed 
inquiry  could  be  justified,  and  the  position  which  should  be  assumed  by 
their  representatives  in  the  event  of  their  deciding  that  the  proposal 
should  be  accepted. 

Upon  the  one  hand,  the  inconvenience  experienced  by  some  of  the  coun- 
tries of  the  continent  owing  to  the  abstraction  of  silver  from  circulation, 
to  which  we  have  alluded,  has  not  been  felt  in  England,  whose  currency 
is  based  upon  a  gold  standard,  and  where,  ever  since  1816,  silver  has 
occux)ied  a  subordinate  position,  the  coins  of  that  metal  being  of  the 
nature  of  tokens,  and  only  legal  tender  to  the  extent  of  40  shillings. 

Moreover,  the  currency  adopted  by  the  convention  of  December,  1865, 
and  avowedly  recommended  as  the  model  for  imitation,  being  based  upon 
the  decimal  system,  offered  so  wide  a  divergence  from  that  in  oi)eration 
in  this  country,  which,  whatever  differences  of  opinion  may  exist  as  to 
its  theoretical  perfection,  adapts  itself  well  to  the  requirements  of  the 
nation,  that  a  transition  from  one  system  to  the  other,  with  its  many 
attendant  difficulties  and  disadvantages,  or  even  any  sensible  modifica- 
tion of  our  system  in  the  direction  of  that  contained  in  the  provisions  of 
the  convention  of  December,  1865,  coiUd  only  be  contemplated  on  the 
strongest  grounds  of  expediency. 

UxK)n  the  other  hand,  the  advantages  to  be  derived  from  international 
uniformity  of  ciu'rency,  admitting  such  a  consummation  to  be  feasible, 
were  too  obvious  to  be  overlooked,  and  of  too  vast  an  interest  not  to  war- 
rant many  sacrifices  for  their  attainment ;  and  it  w  as  well  known  that 
the  subject  had  already  attracted  a  considerable  share  of  public  interest 
in  this  country,  while  the  interest  evinced  in  the  project  by  the  French 
government,  and  the  anxiety  expressed  by  them  for  the  co-operation  of 
this  country,  would  naturally  carry  due  weight  in  influencing  the  deter- 
mination of  her  Majesty's  government. 

Upon  a  review  of  these  considerations  your  lordships  decided  that  it 
Would  be  proper  that  her  Majesty's  government  should  be  represented  at 
the  conference,  but  that  their  delegates  should  be  instructed  to  abstain 
from  any  act  or  opinion  that  might  appear  to  pledge  her  Majesty's  gov- 
ernment to  the  adoption  of  any  particidar  course  of  action,  and  that  their 
mission  should  be  confined  to  a  general  consideration  of  the  questions 
that  might  be  brought  forward. 

The  conference  was  attended  by  representatives  from  twenty  different 
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st'Htes,'  aud  witli  the  exceptiuii  of  the  Austrian  <Kimmi88ione-r.  Baron 
Von  Hock,  whu  immediiiUsly  uftor  the  tenuiuatioii  of  the  coufcreiice  uttga^ 
tiattKl  oil  tht!  part  of  his  goremnieut,  and  signed  a  ]irt.>liiniuai}'  ItmiIj  tt( 
adhesion  to  the  coiiveutioii  of  D(H;ciaber,  186S,  noue  of  our  i-^vs^n 
apptiared  t«  have  received  more  ample  authority  than  that  which  we 
jios^essed. 

Under  these  circumstjinees  we  ftit  littlo  bt-sltation,  notnitliittaiidinj: 
the  reserve  inipoBeil  upon  tia  by  yoiu-  lordships,  in  recunliug  iiiir  volw 
upon  most  of  the  rei^nlutious  submitted  to  the  consideration  of  Uir 
assembly. 

We  proceed  at  onee  to  state  the  several  projiositiouB  which,  with  mem 
or  leas  agi'eement,  but  in  all  cases  after  minute  discnssiou,  were  nfiinued 
by  the  confereuw,  and  which  your  lordships  will  doubtless  consider  wor 
thy  of  attention,  as  embodying  the  authoritative  opinion  of  the  reprewn 
tatives  of  so  many  countries,  and  such  varioun  systems  of  euireucy,  at 
tn  the  most  desirable  form  of  monetary'  union,  and  as  to  the  niosi  ptac 
tieal  means  of  u«x-umpUfibuig  it. 

1.  The  first  question  which  engaged  tlie  attention  of  the  confr9TD«' 
waa  whether  it  were  desirable  to  seek  among  existing  systemH  one  wliicb 
could  be  adopted,  in  it«  integrity  or  with  modifications,  for  tbe  luxipoMl 
iutranational  coinage,  or  whether  an  entirely  new  system  »tiould  br 
devised. 

Whatever  llie  tlicoretiiral  adviuitages  or  perfections  whith  the  lattw 
l)lan  might  appear  to  afford — by  allowing,  fur  instance,  of  the  ejeatiiA 
of  a  system  based  u{)on  a  gold  decimal  unit — it  was  obvious  that  Af 
acceptance  of  such  it  suggestion  was  inadmissible  in  practice,  owing  to 
the  tundament^d  changes  that  it  would  uec^ssitAt«.  The  conferenn. 
therefore,  had  no  difilculty  in  atliniiiug  the  proposition  that  "  monetae 
unification  may  be  most  readily  attained  by  the  at^ustment  of  exirtins 
systems,  taking  into  couHideratioii  the  scientific  advantages  of  cettaiB 
types  and  the  number  of  the  populations  by  which  they  have  alreadj 
l)een  adopted,"  nor  in  indicating  the  system  of  the  convention  of  l>eoeiii 
ber,  1865,  as  that  which  might  be  examined  with  the  greatest  advaJiUH^- 
It  was  mnlerstood,  however,  that  this  resolution  iovolvefl  no  opintMi 
ujion  tlie  subject  of  the  standard,  whicli  was  reserved  for  suliSMjuenl  and 
separate  discussion,  and  that  it  was  only  intended  to  imply,  with  ngirf 
to  the  convention  itself,  that  its  relative  completeneas,  its  subordint- 
tion  to  the  metrical  system,  and  the  large  number  of  the  impiilttnl 
(72,1*00,000)  tliat  had  already  a<lopted  it,  recommendeil  it  geni-mlly  »  * 
nucleus  for  the  further  development  of  the  principles  of  an  inti-ni«Iitni;>I 
coinage. 

It  should  be  mentioned  that  in  the  early  part  of  the  present  year  thf 
Papal  gi I veniment  Joined  the  convention  of  1865,  and  that  in  the  mitnlt 

'Auitrin,  Bwli-ii,  lUviiriii,  Iklfcinm,  nDHinittk.  t'nili'il  SIMM.  Fmnw.  Gnu  Briiw 
Qroec^,  Ita^y.  Nptliprlatxls,  f  urtufful,  PrtissiB,  Ruasia,  Spain,  Swrdtn  and  Norwajr.  lail- 
■wland.  Tuikcf ,  Wurlcmberg-. 


pApril  liist  a  law  was  passnl  in  Gifeoe  by  which  the  cHiTfiioy  of  thiit 

intry  had  been  reniodeiletl  upon  the  i»ro\-i»iou8  of  the  convention. 

S.  An  u)(iniry  for  the  ptir]to8e  of  determining  the  proper  standard  to 

be  adopted  in  any  geiieiiil  systt^ni  of  coinage  might  have  l>een  expected 

■  ijyirfirit  miieh  diversity  of  opinion  in  an  usseinbly  whero  tlif  three  sys- 

B  of  a  gold  standard,  a  silver  sttindanl,  and  a  double  stiindard  were 

HOJit^l,  and  the  iinauimouH  declaration  of  the  eoufereiiee  in  favor 

'  ^a  single  and  a  gold  stinidaM  may  be  considered  as  one  of  the  most 

imjKjrtant  features  in  the  deliberations  of  the  eonferejice. 

The  imt>ortance  of  the  decision  will  be  better  appreciated  when  it  is 
bunie  in  mind  that  only  two  of  the  states  represented — viz.,  Great  Brit- 
ain and  Portngal — possess  exclusively  a  gold  8l«iidard,  and  that  the 
qnmtion  of  the  relative  advantages  of  a  single  or  double  standard — which 
ill  Franci'  has  been  much  contested — van,  as  lately  as  May  last,  exam- 
ined in  that  country  by  a  government  commission,  cnmixtsed  of  eminent 
tKnnomists,  who  pronoimced  by  a  majority  of  voices  in  favor  of  main- 
taining the  double  standaitl.    We  annex  a  copy  of  their  report. 

The  difticulties  to  whicli  the  adoption  of  a  gold  standanl  wonid  lie  likely 
to  give  rise  in  the  c^tuntries  })Ossessing  a  silver  standard  during  the  peinod 
u(  traiiiutinn,  formed  natnrally  the  next  snbject  for  consideration,  and  the 
mnforence  expressed  the  opinion  that  the  silver  standard  might  be  main- 
tainwl  as  a  transitory  arrangement  until  snch  time  as  gold  shoiUd  become 
tbi!  principal  instnuueiit  of  cinnihition. 

3.  With  the  view  of  facilitating  and  accelerating  the  transition  from  a 
silver  Ut  a  gold  cmTeucy,  it  was  thonght  advisjible  to  mh\  a  lecommenda- 
Una  that  care  should  be  taken  to  fix  the  relative  value  of  the  two  metals 
Bt  Koch  a  proportion  as  wonId  permit  the  free  introduction  and  mainte- 
taiuw  of  gold.' 

*.  It  was  resolved  that  a  common  unit  should  be  adopted  for  the  gold 
e  posaeHsiug  identity  of  fineness. 
i  Htandard  of  fineness  was  recommended  to  be  0.900,  j.  e.,  9  parts 

IB  to  1  alloy,  and,  although  differing  from  the  proi>ortion  in  use  in  our 
■ht,  irbich  allows  eleven-twelfths  fine  and  one-twelfth  alloy,  we  saw  no 
fma  to  prevent  us  from  joining  in  the  recommendatiou  of  the  other 
cauniamoners,  considering  that  the  projiortion  of  nine-tenths  is  not  only 
ttlt  which  was  a{lopt«il  by  the  convention  of  December,  1865,  but  is  the 
fiaamt  nniveraal  rule  in  the  muit«  of  Europe  and  in  the  Uuited  States, 
•nd  has  even  been  recently  introduced  in  the  coinage  of  silver  dollars  at 
Uie  Ilong  Kong  bi'anch  of  her  Majesty's  udnt. 

The  chief  recouunenrlation  of  the  pro{H)rtion  of  eleven-twelftha  cou&ists 
ill  the  sn|>erior  lianlueHS  of  the  alloy;  but  the  advantage  which  it  affocds 
■Ji  Iliat  re«i»ect  over  the  coins  of  nine-tenths  tineueas  is  of  no  considerable 
'J'll'orlance.  At  the  same  time,  to  guard  against.any  misapprehension, 
^c  lliuught  it  right  to  tpmlilj-  our  vote  by  t^e  explanation  that  the  adop> 
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tion  of  the  standard  of  nine-tenthg  could  only  be  intzodooed  in  Bnghyid 
in  the  event  of  a  reooiiiage. 

ft.  Therennndation  of  the  prinoq^le  of  a  cnnemy  baoed  on  a  ■tandaid 
of  silver  seemed  to  imply  and  neoessitato  tlie  adoption  of  a  common  uit 
of  higher  value  than  at  present  prevailing  in  countries  not  poesesngs 
gold  standard,  and  the  piece  of  5  francs  was  that  whioh^  in  spite  of  iadi- 
vidnal  olyections,  found  &vor  with  the  nuyority  of  the  oommiasioMni 

Exception  was  taken  to  it  by  some  of  the  members  Ibr  the  pndwil 
reason  of  its  insignificant  dimensions,  sad  npon  the  moce  themsticil 
ground  that  it  does  not  perfectly  harmoniM  with  the  decimal  ^yslon. 

We  shared  this  opinion,  and  were  prepared  to  have  suggested  as  pn- 
ftorable  a  10-franc  piece,  which  would  not  only  be  free  from  these  dnv- 
backs,  but  would  be  more  likely  to  be  acceptable  in  Kngiand,  wUeh  ii 
accustomed  to  the  higher  unit  of  the  sovereign. 

A  new  British  ccnn  having  the  same  quantity  of  gold  as  the  lO-frme 
piece,  with  the  same  proporticm  of  alloy,  would  be  within  |dL  of  8ak 
value.  Such  a  piece  could  be  legally  introduced  into  dicolation  asm 
additional  member  of  the  present  coinage,  provided  it  was  issaed  sift 
token  coin  for  St.,  and  madealegal  tender  to  a  limited  amount  on^ySsA 
as  £4,  or  10-franc  pieces.  It  could  have  inscribed  upon  it  **10ftaasi|*ii 
addition  to  its  current  value  of  ^^8  shillings."  ■  This  cmn  would  beeemette 
unit  of  computation,  the  new  pound,  or  metrical  pound,  or  it  might  he 
made  the  tenth  part  of  a  new  metrical  pound,  if  a  denoininatiou  of  higher 
value  were  demanded.  We  would  thus  become  i>08se8sed  of  au  intentf- 
tional  coin. 

The  scheme  of  coinage  which  it  would  be  the  means  of  suggestiiigi^ 
one  resting  ui)on  the  penny  reduced  four  per  cent,  in  valuer  and  irooU 
include  a  silver  piece  of  10  such  i)ence,  in  addition  to  the  gold  piece  of 
100  pence.  The  ultimate  adjustment  of  the  £uroi>ean  and  Ameiictf 
coinage's  contemplated  would  present: 

In  the  French  coinage — 

1  franc  divided  into  100  e^^ntimes. 

In  the  American — 

5  francs  ($1)  divided  into  100  cents. 

In  the  British — 

10  fran(?s  (gold  florin,  one  metrical  iK>und,  or  one-tenth  of  a  mrtrirtl 
l>ound)  di vidwl  into  100  i>ence ;  with  the  addition,  if  desired,  of  100  friiK* 
(one  metrical  pound,  £4  sterling)  divided  into  1,000  ])euce. 

Sucli  a  coin  as  the  gold  iift.  piece  could  be  produced  without  ejffit^ 
owing  to  the  seignionigc!  of  ^d.  which  it  would  yiehl  as  a  token,  and  tV 
piece  cx)uld  1k^  made  sutticiently  dit^tinctive  by  gi\ing  it  a  plain  edge.  F<* 
the  issue  of  such  a  i)ieee  there  is  the  i>re(MKlent  of  the  silver  ilorin,  whhli 
was  d<»vised  to  i-epresent  the  ]N>und  and  mill  system,  and  to  bring  thit 
system  under  the  notice  of  the  public.  Tlie  Sh.  pitn.'e  pro]N»sed  wimU 
n»i>r(»siTit  the  metrical  system  fotuided  uptm  theiK»nny,  which  hasaU.^^ 


>  It  would  be  better  to  stamp  sacb  a  coin  100  pence  rather  than  St. — W.  P.  U. 
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en  a  rival  with  the  former  in  general  estimation,  and  which  seems 
titled  to  equal  consideration  at  the  hands  of  government.  The  issue 
cmch  a  piece,  while  it  brought  the  metrical  system  of  coinage  into 
itice,  would  not  be  conclusive  as  to  the  ultimate  adoption  of  that 
stem,  but  would  leave  it  possible  to  advance  in  such  a  course,  or  to 
cede  from  it  at  any  time  without  embarrassment. 
We  may  mention  that  M.  de  Jacobi,  the  representative  of  Russia,  threw 
it  the  suggestion  that  the  objections  to  the  5-franc  piece  on  accoiuit  of 
s  small  size  might  be  obviated  by  the  introduction  of  platinum  as  the 
etal  of  which  it  should  be  composed,  obser\ing  that  a  supply  in  suffi 
ent  quantities  could  be  obtained  from  the  Russian  and  South  American 
ines,  and  that  the  disadvantages  formerly  presented  by  the  difficulties 
f  working  it  had  been,  in  a  great  measiu-e,  removed  by  recent  improve- 
tents. 

By  a  subsequent  vote,  in  which  we  did  not  feel  called  upon  to  join,  an 
movation  was  recommended  in  the  principle  of  the  convention  of  1865, 
hich  limited  the  recix)rocal  obligation  of  accepting  the  coins  of  the 
Fnion  to  the  public  treasuries,  by  a  i)roi)os{il  that  the  common  coin  of 
francs  should  be  made  a  legal  tender  throughout  the  cotmtries  which 
li^t  unite  in  a  monetary^  convention. 

CL  The  next  proposition,  Aiz :  whether  the  proposed  system  should 
Qdnde  a  coin  equivalent  to  25  franco,  offered  considerations  of  more 
pedal  interest  to  the  English  delegates,  inasmuch  a^  it  indic^ites  what, 
it  present  at  all  events,  is  believed  by  many  persons  to  be  the  only  prob- 
iWe  method  by  which  an  alliance  may  be  effected  between  the  English 
DBonetary  system  and  that  adopted  under  the  convention  of  December, 
IM5,  by  so  large  a  jwrtion  of  the  continent  of  Euroi>e,  and  which  will, 
»o  doubt,  receive  a  still  wider  extension. 

Indeed,  as  we  had  occasion  to  point  out,  the  25-franc  piece  is  by  no 
means  a  necessary  ingredient  or  consequence  of  the  scheme  recommended 
by  the  conference,  and  was  avowedly  i>roposed  and  supported  chiefly  in 
the  hope  of  securing  the  adhesion  of  Great  Britain,  to  which,  on  account 
of  her  large  monetary  circulation,  the  activity  and  extent  of  her  com- 
ittercial  transactions,  and  the  influence  which  they  exercise  in  every  for- 
eign country,  a  natural  importance  was  attached. 

At  various  stages  of  the  discussions  the  question  of  equalizing  the 
fdnmd  sterling  with  25  francs  of  French  gold  was  brought  fon\ard  by 
different  memliers  of  the  conference,  \vith  no  undue  depreciation  of  the 
dilHcnlties  which  must  be  encx)untered  in  carrying  the  alteration  into 
effect,  but  with  a  generally  expressed  conviction  that  these  difficulties 
vera  in  no  wav  insurmountable. 

The  English  sovereign  contains  123.274  grains  troy,  including  one- 
twelfth  of  alloy;  that  is  to  say,  113.002  of  fine  gold,  equivalent  to  a 
reight  in  French  grams  of  7.322. 

A  gold  piece  of  25  francs  would  contain  7.258  grams  of  pure  gold, 
esid€5S  one-tenth  of  alloy,  representing  a  difference  in  favor  of  the  Eng- 
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UhIi  <:nin  of  0.()fl4,  or  64  milligrams,  aiul  an  excess  of  pure  p>ld  in  thr 
Eufclish  over  tUe  Freucli  coin  of  .ii'2o  jkiT  i-enl-,  (H|ual  to,  a*  livari^'  m 
possible,  20  centimes,  or,  speakiug  rouiitDy,  'iiL 

The  proevss  of  aKHimilatioii  would,  thravruiv,  uuUMKt  in  tUniiiii«hiiig 
tbe  value  of  tlie  pound  st^fliii};  by  2d.,  anil  Hubatitnting  for  th<*  prnwul 
suverei)^  a  »>iu  (ivdut^eil  in  liuenvsii  to  .HUO)  whi<;b  would  uxai'tly  m 
rt^spoud  in  value  with  the  projioBed  l-'reiicU  yold  piew. 

Tbu  mode  by  wliiub  the  proci-ss  migbt  Iw  effect«il  wtut  ftxwl)  di>liat«il, 
and  opinions  were  expressed  that  the  existing  Noveivipii*  tniKht  U*  uuiia- 
laiiied  iu  ciitMilatioii  by  t^ikbig  advautuse  of  th«  lutw  of  wviglit  by  wew 
allowed  by  law,  uud  which  jwrnute  a  iliverireuw  of  .774  ^uiix.  or  JSSi 
per  t!ent.  [lid.  uoHrly)  fi-om  the  exuct  wM^it ;  but  we  felt  it  our  dutj-  to 
declare  our  opiuioa  tluit  such  an  expndieiil  would  be  couaidi^red  ituidiiii» 
Bible  iu  Eugland,  i^nd  that  we  were  satlKHeil  that  si>  t'sseiirtal  it  ctiiui^ 
could  only  be  unnied  out  at  the  ciMt  of  a  i-ccniiiiti;)-  nl'  onr  nhoh-  nM 
currency,  vaiiously  estimated  at  from  jC*>,IMH»,IHH>  lo  jCI-'<MI*H),ir«>. 

It  was  allowed  that  the  sovereign  might  tontiuuc  to  \m.-  divided  a*  Xi 
preseut,  into  20  uhilliugs;  but  it  is  ob\'ious  thai,  uidcMH  the  Mtvnivip 
Were  divided  into  25  finncs,  suiall  progretts  would  1>e  maile  t4twank  > 
geuural  unification  of  coinage.  Kow  the  dinsion  of  our  |>oand  into  3 
would  be  Cound  iimouvenient  iu  circulatiou,  aud  would  mou  lead,  in  iD 
probability,  to  the  it^ue  of  »  20-franc  piece  to  8U)tcnwkle  the  fonner. 

We  do  not  feel  i-idled  upon  in  the  present  report  to  enter  into  anyili* 
oussion  Upon  thiis  question,  which  would  doubtless  form  the  sulgectrf 
serious  consideration  hereafter,  shoidd  her  Majesty's  goverumoJit  deUr- 
mine  to  institute  an  imiuiry  into  the  ixisHibility  of  as80(^iati^g  thismU' 
try  iu  the  system  of  international  coinage  recommended  by  the  Vaik 
conference. 

We  cnnHue  ourselves  to  reiwrting  the  eaiiiestness  with  which  the  ptop^ 
ositiou  above  mentioned  was  pressetl  OfKm  our  attentitm,  and  wiUiwhid 
the  ho])e  was  expressed  that  it  would  be  miule  the  subject  of  utoture  c«- 
eiderutiou  by  her  Mi^esty's  guverumeut. 

Uur  attention  was  directed  to  a  small  variation  iu  the  wei^t  of  Ik 
mivereign  proposi-d  upon  other  grounds.  It  ia  well  known  that  feU  pM 
brought  to  the  mint  m  returnetl  iu  the  foi-m  of  sovereieiu*  nitboat  Aed» 
tiou  or  otiarge;  audUiei-e  is  no  doubt  that  our  prat^tioe  is  correct  in  po*- 
ciple  for  the  metal  which,  like  goKl,  is  udopttil  as  the  iiK'wrare  of  nk» 
Bat  it  is  at  the  same  time  undeniable  tltat  M>me  adtlitioiial  Tahwi* 
im]>urted  to  ttie  metal  by  the  work  applied  to  it  in  eoirting,  and  a  oad 
charge  ta  cover,  or  partially  cover,  the  mint  exjienses  is  on  that  aixMti 
generally  iniixised  uikju  imn  iu  the  eountries  of  tJie  continent,  under  tW 
Daiue  of  bmuage.  In  Fmut^v  the  ehargt^  thiot  iKime  by  tlie  huldenot 
bullion  amounts  to  0  francs  TO  ventime»  »u  a  kilogram  uf  guld.  wkii^  * 
coineil  into  l^Tt  ^a|>oleons,  or  illOO  tVanes,  being  equivaleiil  to  IS 
centimes  on  a  20-franc  piece.  TheHyHteni  ol  fhw  uintag«>  boM  alMKsiair 
Ifio^,  lieen  abandoned  iu  the  United  Stuteo,  where,  in  adtUliun  lo  ibr 
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charge  for  refining,  a  charge  of  one-half  per  cent.  (50  cents  on  $100)  is 
now  taken  upon  all  gold  bronght  for  conversion  into  coin.  A  small  mint 
charge  does  not  appear  to  be  complaine<l  of  anywhere.  The  charge  acts 
Dsefiilly  for  the  preservation  of  the  coin,  by  removing  any  inducement 
to  melt  it  down  for  any  ordinary  technical  pnriK)8e,  or  even  to  supply 
bullion  to  foreign  mints.  We  have  reason  to  fear,  from  what  we  learned 
from  professional  members  of  the  monetary  conference,  that  the  British 
gold  coinage  is  liable  to  suffer  hea\ily  in  this  way.  London  is  the  entre- 
pdt  for  the  precious  metals  from  which  other  countries  draw  their  sup- 
plies. Now,  gold  may  be  procured  from  London  either  in  the  form  of 
bars  or  sovereigns,  at  the  same  price ;  while  to  the  foreign  purchaser,  if 
a  mint  contractor,  sovereigns  offer  the  following  advantages :  The  assay 
may  be  safely  relied  upon,  the  gold  is  already  alloyed  with  copper,  and, 
more  than  all,  the  suitability  of  the  metal  for  coining  is  insured.  Fur- 
ther, sovereigns  are  taken  by  number,  and  the  aggregate  weight  may  be 
as  nearly  as  possible  correct.  But  that  is  not  tnie  of  the  weight  of  indi- 
Tidnal  pieces,  which,  from  the  unavoidable  imperfection  of  manufacture, 
are  some  lieax'y  and  some  light  within  a  certain  small  range,  recognized 
as  the  tolerance  in  coining.  There  is  reason  to  believe  that  large  masses 
of  new  British  sovereigns  are  occasionally  tn^ated  so  as  to  separate  out 
the  heavy  pieces,  and  these  are  disposed  of  as  bullion ;  while  the  lighter 
pieces,  which  may  still  be  all  of  legal  weight,  are  preserved  and  put  into 
drcolation.  This  fact  will  not  8uri)ri8e  those  persons  who  are  aware  of 
the  small  margin  of  profit  upon  which  bullion  transactions  are  often  eon- 
dncted. 

A  small  mint  charge  on  the  British  sovereign  thus  appears  to  be  called 
for,  as  the  necessary-  means  of  the  preservation  of  the  coin,  while  the 
measure  is  further  recommended  as  an  equitable  re-payment  to  the  coun- 
tiy  of  the  cost  of  coinage. 

Although  this  question  of  the  introduction  of  a  mint  charge  into  our 
system  of  coinage  was  only  incidentally  cousiderexl  by  the  conference, 
'We  have  thought  it  desirable  to  mention  it  somewhat  prominently,  in 
^^ODBequence  of  the  notice  which  it  luis  occasionally  attracted  in  this 
omntry,  and  the  importance  which  it  would  doubtless  assume  as  an  ele- 
inent  of  discussion  in  the  consideration  of  any  scheme  involving  a 
*HJoinage  of  the  gold  currency. 

We  must  state  that  the  adoption  of  the  25-franc  piece  was  warmly 
^ported  by  Mr.  Buggies,  the  representative  of  the  United  States,  who 
informed  the  conference  that  his  government  attached  much  importance 
to  the  coinage  by  France  of  pieces  of  that  denomination. 

Mr.  Buggies  made  the  important  statement  that  the  United  States 
Were  prepared  to  re-coin  the  whole  of  their  gold,  with  a  view  of  remodel- 
ling their  system  upon  the  basis  of  the  convention  of  Decemb<»r,  18(15; 
^d  that  notwithstanding  the  serious  loss  which  such  a  proceeding  would 
entail,  involving  a  diminuti<m  of  no  less  than  three  per  cent,  in  the  value 
if  their  gold  circulation,  a  far  greater  proportion  than  that  involved  in 
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I  the  prnpnstvl  roHVpreioii  of  the  EtiKliHh  «»Tpn'ijrit,  tlu-y  Inoknt  In  no 
h  jBciproral  advniitugo  beyond  the  poinnge  of  a  W-fmin;  pknir,  wbirli 
L  woiikl  exuutly  (xmvsiiond  with  the  half  e»g\t: 

7.  Ooiuriderablo  differena?  of  opiuioti  wiwt  t>xi>n>sw)d  upon  the  pn)i"»al 
[  ttiat  a  piece  of  15  traws  should  be  iitcludt-d  in  the  rewMiimi'iidatiunH  of 
I  the  conference.  The  object  of  the  suggvation  was  t<i  secure  tiie  rn-atiVm 
I  of  a  coin  nearly  identical  in  value  with  7  florins  of  Holhiml  op  S.mili 
.  OvmiHiiy,  and  4  thalers  of  Prnasia,  uh  an  inducement  to  Ihoite  ctntntrif* 
I  to  adopt  a  coin  representing  denominations  of  their  own  nirrency.  but 
which  would  be  intercliaugcable  with  u  French  IS-lhuie  piece. 

I  <-ominoii  with  spvei-al  of  onr  eoileagiios  we  abntaiue<i  fma  voting 
npiiTi  Hiin  qocstioii,  rcH|>ei'ti»g  wliich  no  flnal  decimon  was  taken. 

K.  iliiviiin  lbu«  enunciated  pniicipleH  for  the  eonsUructlon  of  an  inlw 
nutiuiial  mone tiny  system,  tlie  conterenre  added  un  exprt^'M^lunuf  thrir 
opinion  that  it  would  be  convenient,  and  in  Ref^rdaucu  witli  the  idm  of 
union  nought  to  be  est»1>llHlie*l,  tlmt  the  go\'emnicnt«  of  such  elaiit*  m 
niiglit  decide  an  iutnxlueing  modiflcnticmH  in  their  system  of  i;<iiiiiii:H 
bar^'d  itjion  on  luloption  of  thoMi  i>rin<'iplcet  t^hould.  as  fur  an  jiosmMi-. 
make  any  inc4MurcH  to  be  taken  for  that  purpose  the  HubjtM-t  of  diplomatic 
conventiouH. 

0.  At  t>he  flnal  inenting  at  the  conimiMdoiier*,  hU  Imperial  IDghorM 
Prince  Napoleon,  the  president  of  the  eongres-s  expre.-wed  to  them  tli' 
anxiety  of  the  French  govt-rnuient  for  a  priR'tiea!  und  ciirtj  rcuhiali"'! 
of  the  scheme  embodied  in  tlie  recommendations  of  the  conference^  ud 
encouraged  them  with  consideriible  eaniestness  to  communicate  to  tbrir 
respective  governments  the  hope  which  the  imperial  government  enttf- 
tained  that  in  those  countries  whose  circumstances  might  reader  tfcrir 
immediate  or  complete  udhe-siou  to  tlie  proimsed  system  ini|>ossible^  mmh 
intiuiry  might,  at  all  eventJi,  be  forthwith  instituted  for  tlie  examinaboB 
of  its  merit*  and  of  its  adaptability  to  their  own  systems  and  their  ow> 
peculiar  requirements. 

His  Imiierial  Highness  accordingly  proiK>sed  that  an  curiy  ilale  nhooU 
be  flxwl  by  which  the  several  goveninieuts  uliovdd  be  invited  to  wiiue  to 
Home  deeision  as  to  the  course  which  they  might  consider  it  adrtMnlileto 
adopt,  and  that  their  views  should  be  then  communicated  to  the  VmA 
governuicnt,  who  would  examine,  upon  a  n»\'iew  of  the  wevenil 
expre«»ed,  whether  a  further  comhim^  consideration  of  the 
would  be  ilesirnble. 

We  express)^  oiu*  disiudinatioii  to  indii-ate  any  flxed  period  wllhii 
which  it  eouhl  be  erptHtted  that  tJie  Knglish  goveniment  would  be  "M* 
to  unnuunee  a  flnal  deeision  n|K>n  so  diflh'ult  and  momentous  a  qamtiiM> 
but  stat^tl  that  in  the  event  of  the  feeling  of  the  confL>miee  htiof  >> 
favor  of  ocoepting  the  suggestion  of  the  president,  we  roidd  oidy  drMi* 
that  a  sutHciently  long  delay  should  lie  named  to  admit  of  ParifaioHi 
having  ati  op|H>rt unity,  should  it  think  proper  to  do  so.  of  ilistnUMiusM^ 
]H-ououiu-ing  an  opinion  ujhiu  the  subject.     With  this  view  we  taggf^ 
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the  Ist  of  June,  1868,  as  a  date  by  which  her  M^esty's  gOA^emment 
might  iK>8sibly  be  in  a  position  to  make  some  official  communication  of 
their  views  and  intentions. 

The  anxiety,  however,  expressed  by  Prince  ITapoleon  for  an  earlier 
consideration  of  the  matter,  was  shared  by  the  majority  of  the  confer- 
ence, who  fixed  the  15th  of  February,  1868,  as  the  date  by  which  the 
governments  should  be  invited  to  make  known  their  intentions  to  the 
government  of  the  Emperor. 

It  will  be  for  her  Majesty's  government  now  to  determine  whether  any 
special  inquiry  should  be  established  into  the  results  of  the  deliberations 
of  the  conference,  and,  if  so,  what  form  the  inquiry  should  assume. 

Your  lordships  will,  no  doubt,  consider  that  such  an  investigation  is 
properly  due  to  the  intrinsic  importance  of  the  question,  as  well  as  to  a 
consideration  of  deference  to  the  earnest  interest  with  which  its  devel- 
opment from  theory  to  practice  has  been  advocated  by  the  French  gov- 
ernment, under  whose  auspices  the  conference  was  assembled,  and  which 
has  expressed  so  cordial  a  desire  for  the  further  co-operation  of  this 
country. 

The  appointment  of  a  royal  commission  was  made  February  18, 1868, 
by  the  Queen.  The  commission  had  power  to  call  before  it,  or  any  five 
members,  such  persons  as  are  regarded  as  ^^  better  informed  of  the  truth 
in  the  premises,"  and  was  required  to  report  in  writing,  as  soon  as  reason- 
ably could  be,  the  proceedings  and  opinions. 

This  commission  reported  on  the  25th  of  July,  1868,^  adversely  to  the 
redaction  of  the  value  of  the  pound  to  that  of  25  francs,  and  also  to  the 
adoption  of  a  gold  coin  of  the  value  of  2ij  francs,  to  be  substituted  for 
the  sovereign.  The  report  says :  "  The  reduction  of  the  value  of  the  i>ound 
would  disturb  all  existing  obligations  and  would  cause  many  and  serious 
difficulties;"  and  further,  that  '^the  measure  is,  after  all,  only  a  partial 
measure ;  and  although  advocated  by  some  witnesses  as  good  in  itself, 
and  as  a  step  to  further  assimilation,  the  objects  sought  for  by  the  wit- 
nesses connected  with  the  trade  and  with  the  scientific  bodies  of  this 
country  would  not  be  fully  attained  by  anything  less  than  a  complete 
asBimilation  of  the  currencies  of  difierent  countries." 

"Several  witnesses  who  took  this  view  deprecated  any  change  unless 
a  complete  assimilation  of  currency  of  moneys  of  account  as  well  as  of 
coins  was  made." 

VIEWS  OF  M.  CHEVALIER. 

At  the  conclusion  of  the  reading  of  the  report  by  Baron  de  Hock  at 
the  third  sitting,  June  27,  1867,  M.  Michel  Chevalier  offered  some 
observations  on  propositions  four  and  five.  He  expressed  the  opinion 
^that  the  monetary  unit  should  only  be  a  branch  of  the  general  weights 
and  measures,  which  is  the  metric  system,  the  essence  of  which  was  to 

>  Ftde  Blae  Book — Report  from  the  Royal  Commission  on  International  Coinage,  together 
with  the  minntes  of  Evidence  and  Appendix. 
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e  wli<>l<3  Hulmrdinate  to  tlie  metre.    TiiM  coina^  oo^fltt  not  t^ 
stand  on  an  indepondeut  btiHis,"  and,  uotwithstAiiJing  the  acfiiluntnl  aa^ 
liapi'v  <'ii-<'iiiJiKt;iu(-e  that  tho  most  imjHirtnut  niuDetai*>-  imit   may  Ue 
a«lii|it<'>l  to  t)i<'  piece  of  live.  &!tiic.»  in  gold  by  meaos  t>f  vt-ry  laamO 
cli»iiK<'s,  111'  coiitiidered  that  it  would  be  host  to  c^u^^  radirnJIy  all  Uv 
'  monetary  Bystem,  and  to  adopt  everywhere  as  »  unit  a  weight  of  poM 
I  of  5  or  10  granis  at  .910  fine.    The  8i>eaker  wan  eonvine^^d  tliat  the 
EngliHli,  faithful  guardians  at  all  tiiue^t  of  the  fineness  of  tlu-ir  eoiiK, 
wonl<l  i-efuse  Ut  loweT  the  jjound  sterling  to  'jr*  fr»ue«. 

M.  ZliiiiK  ilEOZOQ  waa  in  favor  of  accepting  tiie  piece  of  5  or  10  gnnn 
if  h«  hatl  any  hope  that  it  would  become  the  univerttal  Roin;  but 
ex))erienee  has  shown  that  monetary  imit«  ore  not  arljfleially  »reM^ 
Tlie  fiiini-  owes  ita  easy  adoi>tiun  to  its  similitude  to  tlie  uiwiifut  tim 
tounwiji,  and  the  attempt  made  in  Germany,  in  18.17,  b>  OJivttu  a  eutnniin 
ipild  i^iin  of  a  metrie  weight  has  pnived  a  complet«  iiuhire. 

M.  MicuEL  CHUVA1.1B1C  said  tlutt  it  was  doing  ii\itt»ticu  to  haaiu 
intelligeuee  to  think  that  it  was  iae^>able  to  alKUtdon  old  IuUhim.  hat  ia 
reality  we  would  retui'U  to  the  ohl  jirui^tiee  by  gi\'ing  baek  te  moucy 
its  true  sitrniflvance,  ait  uxiu^t  weight,  as  the  wortU  pound  und  mare 
prove. 

The  views  of  M.  ChRvalier  went  IVtrtlier  exprewed  in  a  l«tt«r  to  tlv 
Journal  des  Debats  in  which  he  tlisensfetl  the  monetary  queHtton  tfeM 
befoiv  the  Inteniatioiial  Confereiiec  That  diwruwion  was  cited  a«  tViMtt"* 
by  the  Paris  corresjiondent  of  tlie  London  llconomist ; 

"Headinitstluit,  though  there  is  much  to  be  said  in  favor  of  the  Fn'nrb 
one  fnnie  piei'e  in  silver,  there  is  no  chanue  of  a  silver  staudurd  bring 
mlopted.  'pildhaviug,'  liesays,  'obtained  the  preference  of  tliegmtMl 
numbi-i' <>t  St^ili's.  The  English,'  he  contiunos,  'are  very  detenuiaH 
oil  this  jHiiiit ;  they  will  have  gold  pieces,  nothing  but  gi>ld.  Silvw.wilh 
them,  is  only  employed  to  make  up  sums,  und  silver  pieic^s  arv  id  • 
nominal  value  superior  to  their  real  oiia  The  Ainerieans  ap[>ear  Ui  te 
not  less  determined  in  favor  of  gold  pieces ;  and  Portugal  has  tlie  MUf 
sentiment.' 

"  Unviug  said  this,  he  shows  briefly  the  oitjectionH,  wi4tiitille  Mid  pmr 
tJcal,  t<i  nuuntoiuiiig  both  siher  and  gold  stitudurds,  iinwmiieh  iwitii 
ImjioHsible  to  keep  np  a  tlxed  projxirtiun  iu  the  value  of  the  two  mrUik 
Then  hi-  exainhied  ttie  projiosition  which  lia«  been  matle  to  r^mre  BligUtT 
tlie  value  of  the  English  sovereign  (by  altout  '2d.)  luid  the  United  StxtM 
flve-doUiir  gold  piec*.  iu  order  to  make  them  etjiuil  t*>  il  fmtK««  FtmiA 
aiul  to  coin  25-t^nc  gold  pit^^'es  in  Franite.  But  he  double  thftt  ^ 
Bnglish  would  consent  to  such  a  measure.  -Theyare  rigoroiw,*  IBIJ»1•^ 
'on  tlie  chajiter  of  money.  They  shrink  from  no  sacriflee  to  mainUil 
their  money  peifectly  intact;  they  make  it  a  point  of  honor  no  to  it, 
and  they  are  right.'  Besides,  he  doubts  that  the  Freneh  gold  coin,  vhM 
U  now  of  20  francs,  with  subdivisions  of  10  francs  and  u  frum-«,  'P>* 
Huasi«  a  obnrocter  which  imiioses  it  on  the  adoptiuii  of  oilier  natioiifi-' 
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^'And  these  are  his  reasons:  ^The  metrical  system  is  now  in  favor 
very  where.  But  uut'ortunately  the  French  gold  piece  is  out  of  the  pale 
f  the  metrical  system.  In  respect  to  this  system,  a  piece  like  that  oi 
D  firaacs,  which  weighs  6.451  grams  and  an  indefinite  fraction,  is  as 
bsuid  as  the  pound  sterling,  the  gold  dollar,  the  eagle,  or  half-eagle, 
ke  doubloon,  the  Glerman  crown,  and  any  other  gold  piece  which  circu- 
ttes.  The  English  are  as  much  justified  in  recommending  for  universal 
nity  the  pound  sterling,  or  the  Americans  the  dollar,  or  the  Spaniards 
lie  doubloon,  bs  the  French  are  in  recommending  the  5-firanc  piece, 
r  the  20-franc  piece,  or  the  25-franc  piece  in  gold.'  The  great  economist 
lierefore  advises  that  fram  respect  for  the  metrical  systemj  the  French 
kould  abandon  their  gold  pieces. 

"He  observes  that  by  so  doing  they  would  prove  the  reality  of  their 
iith  in  that  system,  ^  faith  without  works  being  dead.'  Keveitheless, 
le  does  not  deny  that  if  the  International  Commission  should  resolve  on 
ilacing  the  English  xK)und  sterling,  the  United  States  half-eagle,  the 
mperisd  of  Russia,  BSkA  an  Austrian  gold  piece  of  10  florins,  on  a  level 
rith  a  French  gold  coin  of  25  francs,  it  would  be  a  progress  compared 
rith  the  existing  state  of  things.  'We,  however,'  he  adds,  'should 
(Bcl  regret  at  the  reform  not  being  made  more  complete  and  more  rational — 
It  stopping  half-way  when  it  was  possible  to  go  the  whole  distance. 
Uodem  nations,'  he  remarks  in  conclusion,  '  like  progress  so  much  that 
Qiey  may  confidently  be  called  on  to  make  an  eiibrt  when  an  important 
and  definitive  amelioration  has  to  be  effected.' 

From  tiie  above  it  appears  that  leading  political  economists  of  France 
were  earnestly  averse  to  the  recommendation  of  the  international  com- 
outtee  of  the  Paris  Exposition  in  favor  of  the  substitution  of  the  weight 
of  the  French  five-franc  piece  of  gold  for  that  of  the  United  States  gold 
ibUar.  Their  opposition  was  based  on  the  unmetrical  character  of  the 
[Proposed  monetary  unit. 

OPINIONS  EXPRESSED  IN  THE  UNITED  STATES. 

The  views  of  Mr.  Buggies  in  respect  to  the  coinage  of  a  25-franc  piece 
^ve  not  found  ready  acceptance  by  the  scientific  men  of  the  United 
States  who  have  given  the  subject  thoughtfid  investigation.  The  great 
^Ijection  to  the  system  of  unification  x)rox)osed  by  Mr.  Buggies  is  that 
t  is  not  metrical — iu  other  words,  that  the  coins  of  the  denominations 
^d  values  proposed  do  not  have  simple  relations  as  to  weight  vnth  the 
itUm,  which  is  the  unit  of  weight  of  the  French  metrical  system. 

The  gold  coin  of  France  is  not  metrical;  it  has  no  simple  relation  to 
he  metric  unit  of  weight.  In  changing  the  coinage  of  the  world,  met- 
ical  unity  is  one  of  the  first  considerations.  If  we  first  obtain  metrical 
simony,  unification  of  coins  will  follow.  The  gold  coin  of  the  United 
tates  is  much  more  nearly  metrical  than  the  gold  coin  of  France.  The 
iree-dollar  gold  piece  of  the  United  States  weighs  5.015  grams,  and  the 
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'  otlicr  (Miins  are  in  proportion.  By  rL-diii-iiij;  tlie  wuinlil  tliiii  Kiiiall  frac- 
tion, !i]i<)  iiiiikiiiK  tUn  thive-tlolhu'  vain  weigh  exactly  live  ^-aiuA,  a  Rimp[i> 
iiK't[i<'al  ii'l;ilii>u  will  be  established.  Tli«  Gennim  cmwit  hait  un  vxaii 
siiiijih-  iclaliiui;  it  ooDtahifl  10  grains  of  puit)  ^Id. 

The  silvvr  i-oin  «f  Franc«  has  simple  relations  to  the  tn^in,  and  w 
I  tiieretbrw  int'tric.  The  i-iitio  of  value  of  silver  to  gold  adopted  by  Fraitrc 
'  (vLt.,  15J  to  1)  in  ail  nudflaimhle  one;  it  eaiiHes  biIvpf  coin  to  1m>  undiT 
rated,  iust«iKl  of  being  overvalued,  as  it  should  he,  it  beiug  above  tin? 
avurago  market  rat«,  (lf>|,)  for  the  past  H  years,  or  Kinee  tlw  disicnvi-n 
aud  working  of  the  licli  gold  i-egious  of  Oalifomiit  and  Anxtrutta.  Tiri- 
ratio  of  15  to  1  originally  adopted  for  the  coinage  of  the  Unit«l  Stalw  Id 
1700  in  n  more  satiafiK'tory  ratio,  being  Im-1ow  the  market  rat«*  during  tit 
l>ast  15U  yuars,  and  beiug  very  simjile  for  pnrposen  of  compuLttion. 

PETITION    TO    COKOEBSS    FBOM   THE  AMERICAN   STATISTICAL   ASSC- 
CIATION. 

The  i>etitioa  of  the  Amerieau  Statistieal  Assoeiatiim,  »()o]rt<4  at  iu 
meeting  in  Boston  in  the  year  ItiftT,  iiitd  pi-eseutwl  in  both  htiuaeit  «l 
Congress,  resi>ec.tfiilly  osks  atU'iition  to  the  foUowiiig  pro|M>Nitiows  uu) 
reqaests  that  the  principle*  involved  in  them  may  he  uicor|>onitMl  in 
any  law  that  maj-  be  adopted  in  re«i>ect  to  tlie  metrical  systeou  of  weif^U, 
inetisiires,  and  coins: 

FU'Ht.  Tliiit  the  Anu'ricnn  Statistiiid  Association  eiirneistly  fnvors  ibc 
speedy  practical  adoption  by  the  i»eople  of  the  Uuitwl  St!it>-s  nf  tlic  mrl- 
riisd  system  of  weights  and  measures;  the  system  of  whivh  ihi'  iiii-lt'. 
the  litre,  and  the  gram  are  respectively  the  units  of  Iciiglh,  of  c:i]>nt'iiy, 
and  of  weight,  and  the  nse  of  which,  by  act  of  the  hwt  (the  .')ytU)  f««- 
gresA,  has  been  i-endered  permissible  in  the  United  States  in  the  makinx 
of  contracts,  and  has  been  necessitated  by  the  nHjiuremeuts  of  sevtnl 
branches  of  industry. 

Second.  That  our  coiniige  should  have  simple  relations  as  to  nvisM 
■with  the  unit  of  weight  of  the  metrical  system,  the  gram. 

Third.  Tlmt  the  st4iiidan1  as  to  tliieness  of  onr  ctiinage,  whether  of 
gold  or  silver,  should  contiiinc  as  now,  nine-tenths  of  One  mctnl  to«>^ 
tenth  of  alloy. 

Fourth.  That  in  the  opinion  of  this  associatjon  no  videly-extMu)'^ 
and  i>erraatieut  uniformity  as  to  coinage  can  be  Aecnre«l  thnmcfi  Hf 
adoption  by  oitr  government  of  any  system  which  is  in  eonliict  with  tk» 
principles  above  mentioned. 

Fifth.  Tliat  the  weight  in  grams  and  the  fineness  of  the  roinn  hff- 
attw  to  be  issued  should  bo  legibly  stamiKil  thereon  prior  to  ifsuft. 

Sixth.  That  the  changes  nnjuiriMl  for  converting  our  existing  emnW 
into  »  metrienl  one  are  so  slight  that  the  recoiniigv  of  the  existing  t*""' 
of  the  tJnitwl  States  would  lie  iinnecessjiry;  that  the  difference  lirtwrtii 
the  exisring  coinage  and  that  proposed,  eape<'ially  as  regwrds  goW  i«s< 
of  Ics8  denomination  thau  tlO,  is  very  wnsidenibly  less  than  Iha  il^^ 
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tkm  now  allowed  to  the  mint,  whicli  is  one-fourtli  of  a  grain  for  the  gold 
dollar  aud  the  quarter  eagle,  and  one  half  of  a  gi-ain  for  the  halt*  eagle, 
the  eagle,  aud  the  double  eagle. 

Seventh.  That,  in  pursuance  of  the  foregoing,  the  gold  dollar  should 
contaiii  IJ  grams  of  flue  gold,  or  its  equivalent,  1|  grams  of  standard 
gold,  (nine-tenths  fine,)  and  that  other  gold  coins  should  be  in  proportion.* 

Eighth.  Tliat  the  silver  half  dollar  and  the  smaller  silver  coins  here- 
after to  be  issued  should  contain  of  fine  silver  at  the  rate  of  22^  grams 
to  the  dollar,  or  their  equivalent,  25  grams  of  standard  silver,  (nine- 
tenths  tine.)* 

Ninth.  That  the  gold  coinage,  as  above  described,  shcmld  be  made 
legal-tender  in  pajTuent  of  sums  of  all  amount;  and  that  the  silver  coin- 
age should  be  subsidiary,  and  admitted  as  legal-tender  to  an  amount  not 
exceediug  $10  in  any  one  payment.^ 

REPORT  OF  SENATOR  SHERMAN. 

In  the  Senate  of  the  United  States,  June,  1808,  Mr.  Sherman  made  the 
following  reiwrt,*  to  accompany  Senate  bill  No.  217 : 

**The  following  documents  have  been  referred  to  the  Committee  on 
Finance: 

**l8t.  8.  217,  in  relation  to  the  coinage  of  gold  and  silver. 

"2d.  S.  412,  to  promote  unifonnity  of  coinage  between  the  moneys  of 
tfce  United  States  and  other  countries. 

"3d.  The  proceedings  of  the  International  Monetary  Conference,  held 
at  Paris  in  June,  1867. 

"4th.  The  report  of  Samuel  B.  Ruggles,  esq.,  delegate  from  the  United 
Slaten  in  the  International  Monetary  Conference  at  Paris,  November  6, 
1867. 

"5th.  Sundry  memorials  relative  to  changes  in  our  system  of  coinage. 


'I%0  weight  of  the  existing  gold  dollar,  when  new,  is  slightly  (only  about  three-tenths 
if  toe  per  cent.)  hi  excess  of  the  proposed  metrical  dollar,  the  former  containing  of  fine 
pUd  1.505  grams,  or  of  standard  gold  (nine-tenths  fine)  1.672  grams;  an  excess  of  about 
&-M0Oth0  of  a  g^m,  or  S-lOOths  of  a  grain,  and  which  is  about  one-third  of  deviation 
aDowed  the  mist. 

*The  eusting  legal-tender  silver  5-franc  piece  of  France  contains  25  grams  of  standard 
Artr,  (nme-teoths  fine,)  or  22|  grams  of  fine  silver,  the  same  as  herein  proposed.  Our 
trirtig  fimctioDal  and  sobsidiary  silver  coins  are  somewhat  smaller  than  the  above,  about 
mi  half  of  one  per  cent,  containing  of  standard  metal  at  the  rate  of  24.86  grams  to  the 
Mar,  instead  of  25  g^rams,  tho  difference  being  inconsiderable. 

'It  will  be  obeerved  that  the  proposed  silver  coinage  has  precisely  15  times  the  weight  of 

Ab  proposed  gold  coinage  of  the  same  denominations.      The  market  equivalent  is,  and 

f*  the  past  60  years  has  been,  greater  than  this,  the  value  of  gold  relatively  to  silver  having 

W«i|m1  for  the  past  14  years  15|  times  that  of  silver.     Hence,  by  the  above  propositions, 

tfviar  is  orerraliied,  as.  according  to  the  experience  of  all  commercial  nations,  it  should 

W.  Bvt,  to  prevent  the  silver  from  driving  the  gold  from  circulation,  it  is  necessary,  as 

Fifwiil,  that  the  sUrer  should  be  legal-tender  only  in  payment  of  sums  of  small  amount. 

"tW  Bait  in  the  United  States  is  now  five  dollars  ;  in  England  40  shillings,  (about  $10.) 

*8cMUe  report  No.  117,  40th  Congress,  second  session. 
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"  Thpw  (ItH'uitieiitfi  prpsent  to  tlie  Ct)minittee  on  Finan<'e  tlie  int^TPstiiig 
[  question  of  intiTiintionftl  cuiiia^,  au<l  in  considering  them  we  niH'eHsa- 
rily  inquired : 

"  Ist.  Whetlier  Uie  object  proiiosed  was  of  sufficient  im|K)rtanc«  1m  jii* 
I  "tify  a  change  in  tlie  coinage  of  the  United  StHtea. 

"2d,  Whetlier  the  plan  pru^iosed  by  tlie  Paris  conference  was  t&e  bM 
'  mude  to  ac^nmpliah  the  end  denired. 

"3d.  What  legislation  wa»  ueceswirjou  the  part  of  tlie  United  Stat«s 
to  lulapt  our  coinage  to  the  plan  pi'»)>osed. 

"4th.  What  pixtvisiou  should  be  iniuie  for  existing  public  and  private 
coutiiiets. 
I  "Your  committee,  after  a  partial  consideration  of  these  qno«ti«iu, 
1  dirtytt  that  the  bill  lirst  named  be  i-eported  with  anieudmi>iit«.  supponvl 
by  the  following  rejMjrt,  and  that  Mr.  Morgan,  of  the  same  eununittee,  be 
authorized  to  Htibmit  a  report  adverse  to  the  bin,  and  that  these  repwt* 
be  printed,  and  that  the  bill  be  i>osti)oned  until  next  session,  with  a 
view  to  elicit  a  fuller  disciissioQ  by  the  people  of  the  sevcnil  questions 
embraced  in  the  bill. 

"  Ttie  importance  of  a  common  monetary  standard  among  eominen'ial 
nations  has  always  been  conceded.  It  has  l)cen  the  hojve  of  philueopbt^ 
and  statesmen  and  the  demand  of  writem  on  iioUtical  economy  for  on- 
turies,  bnt  ha^been  as  strongly  opposed  by  the  Jealousies  of  lorality  awl 
the  interests  of  liviil  iiiitiiiiis.  Ciimnieife  and  iH'iin-  liavc  st)-;iilily 
approximated  dififerent  standards  of  exchange  towards  each  other,  while 
local  interests  and  war  have  as  steadily  diverged  them  from  each  odi*r. 
In  all  ages  local  and  generally  des[>otic  authority  has  eudeaTored  to 
make  more  money  out  of  a  given  amount  of  gold  and  silver  by  clipping 
or  alloj-,  while  the  general  laws  of  trade  and  commerce  have  soon  aftff 
rediicc4l  the  current  value  of  the  money  as  it  was  reduced  in  weight  ud 
flnenesH,  Formerly,  not  only  each  nation,  but  each  pro\ince,  dnkf, 
bishop,  or  municipality,  maile  its  own  separate  and  distinct  coin,  oftn 
of  the  same  name  but  different  values.  Tlie  effort  to  unitize  the  diffH** 
ent  moneys  of  a  nation  was  but  a  part  of  the  process  by  which  the  mod- 
em nations  of  Europe  have  been  formed,  and  in  this  process  the  origiiul 
money  was  debased  in  a  remarkable  way.  The  pound  sterling  of  Eng- 
land was,  at  the  time  of  William  the  Conqueror,  equivalent  to  a  ponnd 
weight  of  silver.  It  is  now  3  oz.  V2  dwt.  16  grs.  The  German  Borii 
was  originally  a  gold  coin,  worth  about  $'2  40.  It  is  now  a  silver  coin, 
worth  about  40  cents.  The  French  li\Te  originally  contained  a  poundirf 
8ilver,worthabout$18  50.  It  is  now  worth  about  19  cents."  TheSpanish 
maravwli  in  the  year  1220  was  worth  $3  20  of  our  money.  It  is  w* 
worth  alKHit  a  quarter  of  a  cent.  The  result  of  these  changes  has  b«*" 
to  secure  to  all  parts  of  each  lemling  nation  »  common  unit  of  monor— 
of  Dxed  value.  The  pound  sterling  is  the  unit  in  Great  Britain;  lb' 
fninc  in  France,  Italy,  Switzerland,  and  Belgium ;  the  tlorin  in  South 
Germany;  the  thaler  in  North  Gennany;  the  dollar  in  the  United  Stat»p 
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and  various  other  units  in  other  nations.  These  units  are  purely  arbi- 
trary, based  upon  local  law,  and  div^erse  in  weight,  value,  and  alloy. 
They  are,  in  some  nations,  of  gold  only;  in  some,  of  silver  only;  and  in 
some  a  compound  standard  of  gold  and  silver,  and  dififering  materially 
in  the  amomit  of  alloy,  and  in  the  relative  value  of  the  two  metals. 

"For  local  purposes  it  is  not  very  material  which  metal  is  the  standard 
nor  of  what  weight  and  fineness  the  standard  may  be,  if  only  it  is  of 
fixed  and  invariable  value,  for  the  value  of  property-  and  all  internal 
Qommerce  adapts  itself  to  the  intrinsic  value  of  the  gold  and  silver  in 
the  prescribed  standard. 

"  The  inconvenience  of  different  standards  of  value  arises  mainly  in  for- 
sigii  commerce,  in  the  exchange  of  commodities  among  nations.    The 
Lut«reourse  between  modem  Christian  nations  is  now  more  intimate  and 
exchange  more  rapid  than  it  was  between  pro\inces  of  the  same  country 
JOG  years  ago.    The  annual  trade  between  the  United  States  and  Great 
Britain  is  now  greater  in  bulk  and  value  than  the  aggregate  annual 
jrade  between  all  the  nations  of  Europe  200  years  ago.    The  same  rea- 
M>ns  for  adopting  an  international  standard  of  value  now  exist  a.s 
nduced  the  American  colonies,  less  than  100  years  ago,  to  abandon  their 
liveraified  standards  of  value,  and  adopt  as  a  common  unit  the  Ameri- 
can dollar.    Every  advance  toward  a  free  exchange  of  commodities  is 
m  advance  in  civilization.    Bverj'  obstruction  to  a  free  exchange  is 
H>m  of  the  same  narrow  despotic  spirit  which  planted  castles  upon  the 
Ihine  to  plunder  peacefid  commerce.    Every  obstruction  to  commerce 
9  a  tax  upon  consumption ;  every  facility  to  a  free  exchange  cheapens 
iommodities,  increases  trade  and  production,  and  promotes  ci\dlization. 
Nothing  is  worse  than  sectionalism  within  a  nation,  and  nothing  is  better 
i>r  the  peace  of  nations  than  unrestricted  freedom  of  intercourse  and 
ommeree  with  each  other.    Ko  single  measure  will  tend  in  this  direc- 
ion  more  than  the  adoption  of  a  fixed  international  standard  of  value, 
>y  which  all  products  may  be  measured,  and  in  conformity  with  which 
he  coin  of  a  country  may  go  with  its  flag  into  every  sea  and  buy  the 
trodncts  of  every  nation  without  being  disconcerted  by  the  money 
hanges. 
^^  This  has  been  the  wish  of  American  statesmen  since  the  revolutionary 
rar.    The  Spanish  milled  dollar  was  adopted  as  the  basis  of  our  coinage 
efore  the  Constitution  was  fr'iimed,  and  with  the  hope,  expressed  by 
[r.  Jefiferson,  that  it  would  lead  to  an  international  unit.    Mr.  Hamilton 
nd  Mr.  Gallatin  each  desired  the  same  resiUt,  but  the  French  war  post- 
oned  all  e£forts  in  that  direction.    Mr.  John  Q.  Adams,  in  his  remark- 
ble  report  to  Congress  of  February  22, 1821,  upon  the  kindred  but  more 
>mpreheusive  subject,  Hhe  uniformity  of  weights  and  measures,'  says: 
«^  ^This  system  approaches  to  the  ideal  perfection  of  uniformity  applied 
»  weights  and  measures,  and,  whether  destined  to  succeed  or  doomed 
>  £bu1,  will  shed  unfading  glory  upon  the  age  in  which  it  was  conceived 
ad  ui)on  the  nation  by  which  its  execution  was  attempted  and  has  been 
L  part  achieved. 


|p  I  GiUlh  tie  an  imprtivubk-  boitifj;:  if  that  utiirurtia]  praiv. 

uject  of  n  Savior's  mistiiiiii,  wliii-h  is  tli»s  dt^aire  irf  the 

Inngiag  of  t1i<>  iihilaiitliropiBt.,  tlic  tremlttiii^  liti|te  at  thr 

leasing  to  wliicti  ttie  futurity  of  luoi'tal  iiiiiu  ini»  *  t-lMim 

01  rtal  promise ;  if  the  spirit  of  evil  is,  before  tlw  final  ron- 

niiu  ingH,  to  bo  cast  down  from  his  doraiuion  over  nten  suu\ 

bouuii  ■  ■ii-iins  of  a  thoasaDiI  yeai^s,  the  foretastn  liwre  of  man'* 

et^rnnl  beu  ttiis  syKt^Mu  of  coiiimou  instrtiDieutx  to  airoupliuli 

all  tb(  igen  of  social  and  Mendly  eommerw  vnii  funiish  the  halan  of 

Rjniipa        between  the  iiibubitjintA  of  the  moNt  distant  regioiin;  tbr 

metre  <        ;iirn>niid  the  globe  in  use  as  well  an  in  multiplied  extfitHJun. 

^aiid     ne  ige  of  weights  and  measures  will  be  iitKiketi  frwui  rlip 

<  A  poles.' 

rai  ettbrts  have  been  made  by  ne^tiaiion  to  secure  unifurtuity^T 
coinage,  es]iecially  with  (^at  Britain. 

"Inl8S7f  in  eompliancenitb  an  act  of  Congress,  paftsntl  ui>oii  llieropivt 
of  the  Committee  of  Finance  of  the  Senate,  Professor  Alexaiidwww 
sent  as  a  special  commissioner  to  that  country  to  secure  a  muty  uf  coiu 
age  between  the  two  conutriea,  but,  after  various  «»nference«.  tliB  mi* 
siou  failed  from  an  indisiwsition  of  the  KngUsh  goremmeut  to  mndiiy 
their  ponnd,  shilling,  and  pence. 

"  Ib  his  report  of  December,  1862,  Mr.  Secretary  Chiue  invitett  the 
attention  of  Congress  to  the  iiuiiort^nc4>  of  uniform  weights.  meaKiirtw, 
and  coins,  and  recommended  that  the  half  eagle  of  the  United  Statwlie 
made  ctiual  to  the  gold  sovereign  of  Great  Britain  in  weight  aixl  fi>x^ 
ness. 

"The  Berlin  International  Statistic4il  Congress,  held  in  1K4U,  rani|iowd 
of  rcpresejitativea  of  14  tionntries,  and  at  which  the  United  States  ru 
ably  represented  by  Mr.  Rnggles,  agived  to  the  following  resolutina: 

" '  1st.  That  the  Congi-ess  recommends  that  tlie  existing  unit«  of  mowj 
be  re<luce<l  to  a  small  number ;  that  each  unit  should  l>e,  as  fjir  as  immI- 
ble,  decimally  subdivided ;  that  thtt  coins  in  use  should  alt  l»e  exi>rM»«l 
in  weights  of  the  metric  system,  and  should  all  be  of  the  same  degiw  rf 
fineness,  namely,  nine-truths  tine  and  one-tenth  alloy. 

"  '2d.  That  the  different  governments  be  invited  to  send  to  a  »prt«' 
conffremi  delegates,  authorized  to  consider  and  reimrt  wliiit  should  Iw  f* 
relative  weights,  in  the  metrical  system,  of  the  gold  and  silver  coins,  ■n' 
to  aiTange  tlie  tietails  by  which  the  monetarj-  system  of  ilillerent  oooii' 
tries  may  Ite  fixe«l  aeconling  to  the  terms  of  the  preceding  proiKvatiou' 

"This  led  to  the  rwent  I'aria  conference  and  to  the  adoption  by  Con- 
gress, in  ISUO.  of  several  measm-es  for  the  use  of  the  metric  sj-irtoBiof 
weiglits  and  mcasmvs.  At  the  Paris  confereuee  lit  untions  werv  i^pi*- 
senti-il,  ptvcriiiiig  a  iKtpnIalion  of  ;i2(t,(lOO.lKH)  Euni|Ktin  and  AmrriiW, 
and  l!io,iMMi.o(Mi  Asiatic. 

"  Thi-  I'l.iilir.' Hgivcd  willi  grcMt  uiianimily  u|«>u  ihe  plan  liinul''' 
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jttatod,  and  the  deleg)it«9  firom  the  United  States  were  active  and  influ- 
ential in  harmonizing  contlietinp:  views  and  in  securing  the  result  arrived 
at.  UiHMi  the  first  jjart  of  their  inquiiy,  your  committee  therefore  con- 
dude  that  the  object  projyosed  is  of  the  highest  importance,  constantly 
Amght  for  at  every  i)erio<l  of  the  government,  and  that  the  United  States 
i«  fully  committed  to  it*j  support  if  the  plan  proposed  is  practicable  and 
just. 

'•Aside  from  the  general  advantages  which  we  will  share  >vith  the  civ- 
ilized world  in  attaining  a  uniform  coinage,  there  are  si)ecial  ivasons  why 
the  United  States  shouhl  now  adopt  the  system. 

"The  United  States  is  the  great  gohl-producing  country  of  the  world, 
now  pnMlucing  more  than  all  other  nations  combined,  and  with  a  caj)acity 
for  future  ]>ro4luction  almost  without  limit.  ^  (St»e  rei>ort«  of  Mr.  Rugglcs 
•nd  J.  K4>s8  Browne.)  Gold  with  us  is  like  cotton,  a  raw  produ<!t.  Its 
production  here  affects  and  regulates  its  value  throughout  the  world 
Everj*  obstruction  to  its  free  use,  such  as  the  necessity  of  its  re(H)inagc 
vheu  passing  from  nation  to  nation,  diminishes  it^  value,  and  that  loss 
biht  a|>on  the  United  States,  the  country  of  prtKluctiou. 

•'2.  The  United  States  is  a  new  nation,  and  therefore  a  debtor  nation. 
By  placing  ourselves  in  hannony  with  the  money  units  of  creditor  nations, 
we  promote  the  easy  borrowing  of  money  and  i)ayment  of  debts  without 
the  loss  of  recoinage  or  exchange,  always  paid  by  the  debtor.  This  is 
Moessarily  so  where  the  debt  is  payable  abroad,  and  if  payable  here  th(3 
cnditor  iliscomits  the  exchange  and  ditference  in  coinage  in  advance. 

^3.  The  technical  rate  of  exchange  between  the  United  States  and  (Jreat 
Britain,  growing  out  of  the  different  nonunal  values  of  coin,  is  a  stand- 
iBf  reproach  which  can  only  be  got  rid  of  by  unifying  the  coinage  of  the 
two  countries,  when  both  the  real  and  technical  rate  of  exchange  will  be 
at  par  with  only  such  slight  variations  as  will  indicate  the  coui'se  of  trade. 

''4.  Gold  is  now  demonetized  as  a  currency,  and  the  gi'eat  bulk  of  it  in 
the  United  States  is  now  held  in  the  treasuiy,  so  that  it  is  not  possible 
to  iielect  a  time  when  this  great  international  change  of  coinage  could 
ifeeC  the  interests  of  our  jieople  less.  From  inquiries  made  of  the  ofti- 
cenof  the  mint  we  tlnd  that  the  cost  of  reminting  the  present  coin 
voold  be  less  than  one-twentieth  of  one  per  centum.  The  fineness  of  tlu^ 
proposed  coin  being  the  same  as  the  old,  there  would  be  no  assay,  and 
fte  cost  <if  the  change  would  not  be  pereeptible  to  the  holder  of  the 
•wn,  and  scarcely  so  to  the  government. 

**The  second  inquiry  of  your  committee  was  whether  the  idan  proposi'd 
tfthe  Paris  csonfereuce  was  the  best  mode  to  accomplish  the  end  desired. 
^ It  proposes: 

"LA  single  standard,  exclusively  of  gold. 
''S.  Coins  of  equal  weight  and  diameter. 
^^  Of  et^nal  quality  or  fineness — nine-tenths  fine. 

^?oiiUiMe  points  the  foregoing  pages  of  this  report  imd  the  tables  of  jMOthioiioii  in 
^ttt  TiUniaj  be  consulted.— W.  P.  B. 
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^^4.  The  weight  of  the  present  five-firanc  gold  piece  to  be  the  unit. 

^Tk  The  cx)ius  of  each  iiatiou  to  bear  the  names  and  emblems  prepared 
by  each,  but  to  be  legal  tenders  public  and  private  in  all. 

'^  1.  The  single  standard  of  gold  is  ^n  American  idea,  yielded  reluctantly 
by  France  and  other  countries,  where  silver  is  the  chief  stuidard  of 
value.    The  im|)ossible  attempt  to  maintain  two  standards  of  valiie  has 
given  rise  to  nearly  all  the  debasement  of  coinage  of  the  last  two  centa- 
ries.    The  relative  market  value  of  silver  and  gold  varied  like  other 
commodities,  and  this  led  first  to  the  demonetization  of  the  more  valiu- 
ble  metal,  and  second  to  the  debasement  or  diminution  of  the  quantity  of 
that  metal  in  a  given  coin.    In  a  short  time  the  cheaper  metal  would  bj 
a  diminished  supply  become  the  dearer  metal,  and  then  it  would  be 
debased  and  cheapened  in  the  same  way.     This  process  repeatedly 
occurred  in  Europe,  and  has  twice  occurred  in  the  United  States  within 
the  life  of  the  present  generation.    By  the  act  of  June  28, 182U,  our  gold 
coin  was  reduced  from  270  grains  of  standard  gold  to  258  grains,  or  4.4 
l>er  centum,  in  order  to  make  it  correspond  with  the  market  ^'alae  of 
silver.    In  consequence  of  the  discover^'  of  gold  in  Galifomia  that  metal 
was  cheapened,  and  silver  became  relatively  more  valuable  and  vtf 
hoarded  or  exported.    To  avoid  this  the  weight  of  our  silver  coin  vtf 
reduced  by  the  act  of  January  21, 1853,  from  206  grains  of  standard  A 
ver  to  192  gniins,  or  6.7  per  centum. 

''  Tliis  subject  early  excited  the  attention  of  financiers.  Mr.  Gorliam,  in 
his  report  of  May  4,  lH,*iO,  as  ScHTctary  of  the  Tivtusury,  forcibly  says: 

''  'Amidst  all  the  enibaiTassments  which  have  siuTounded  this  sul>i«t't 
since  the  a<loption  of  metallic  standards  of  property,  it  is  ivmarkai»l<* 
that  governments  have  so  tenaciously  persevered  in  their  ett'ort  touiain 
tain  standards  of  different  materials,  whose  relation  it  is  si)  difiicult  lo 
ascertain  at  any  one  time,  and  is  so  constantly  clian<;in^;  and  luoiv 
especially  when  a  simi)le  and  certain  remedy  is  within  the  rt»ach  of  all. 
This  remedy  is  to  Ih»  found  in  the  establishment  of  one  standard  uieasiiiv 
of  i)roperty,  only.  The  evil  of  havin*?  two  or  more  standanls  arises,  ;i> 
already  observed,  from  tin*  impossibility  of  so  fixing  their  relative  vulut-s 
by  law  that  one  or  the  other  may  not,  at  times,  become  of  nn)re  value  i« 
market  than  estimated  by  regulation;  and,  when  this  hai>pens,  it  willU* 
l)ou<^ht  and  sold  according::  to  its  market  value,  regardless  of  the  law. 

**  ^Tlie  proposition  that  there  can  be  but  one  standard  in  fact  is  8t»lf-evi 
dent.  The  oi)tion  of  <;overnments  charged  with  this  duty  is  then'forr 
between  having  ])roi)erty  measun^l  sometimes  by  gold  and  sometime 
by  silver,  and  selecting  that  metal  which  is  lH\st  adapted  to  the  pun***^ 
for  the  only  standard.  Why  the  latter  course  has  not  biH^n  univerMilK 
adojited  it  is  not  easy  to  explain,  unless  it  may  Ih»  attributed  t<»  thai 
prevalent  delusion  which  seeks  to  secure  the  i>ossessi(»n  of  gold  and  sil 
ver  by  restraining  their  exportation,  and  avoiding  the  i>aynient  of  dcl»t> 
rather  than  improving  the  i)ui)lic  economy  by  giving  every  facility  to  it- 

'*The  opportunity  is  now  ottered  to  the  United  States  to  secuix'  a  cow 
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mon  international  standard  in  the  metal  most  valuable  of  all  others — 
best  adapted  for  coinage,  mainly  the  product  of  our  own  country,  and 
in  conformity  with  a  policy  so  constantly  urged  by  our  statesmen,  and 
now  agreed  to  by  the  oldest  and  wealthiest  nations  of  the  world.  Sui*ely 
we  should  not  hesitate  for  trifling  considerations  to  secure  so  important 
an  object. 

^^The  equal  weight  and  diameter  of  coins  will  guard  against  adultera- 
tion and  counterfeiting,  and  will  familiarize  our  x>6ople  with  t)ie  metrii* 
system  of  weights  and  measures.  This  system  is  already  used  in  some 
of  our  coins,  and  is  i>ermitted  by  our  laws,  and  will,  by  gradual  means, 
become  adopted  as  the  only  international  system. 

^^  The  provision  made  that  each  nation  shall  retain  its  own  emblems,  will 
not  impair  the  ready  currency  of  coin,  but  will  induce  care  in  coinage. 
The  fineness  proposed  is  the  present  standard  of  the  United  States — an 
important  consideration  in  recoinage,  as  no  new  assay  will  be  requii'cd. 
^'AU  the  provisions  of  the  plan  proi)osed  ai*e  in  hannony  with  the 
American  system  of  coinage.    They  are  either  already  adopted  or  may 
be  without  inconvenience.    The  oidy  point  upon  which  a  diversity  of 
opinion  may  arise  is  as  to  the  unit  of  value,  and  here  the  chief  difficulty 
wag  not  as  to  what  particular  quantity  of  gold  was  the  l>est  unit,  but  upon 
what  quantity  all  the  nations  represented  could  agree.    The  unit  recom- 
mended is  the  existing  5-franc  gold  piece,  620  of  which  weigh  a  kilogram. 
"For  the  reasons  that  induced  the  adoption  of  this  unit  of  value,  refer- 
ence is  made  by  your  committee  to  the  report  of  Mr.  Euggles.    Tliey  may 
be  summed  up  as  follows : 

^4.  The  coin  proposed  is  the  smallest  gold  coin  in  use,  and  therefore  the 
nuwt  convenient  unit  of  value. 

"2.  It  approximates  more  nearly  to  existing  coinage  of  the  great  com- 
nt^al  nations  than  any  other  proposed.  The  dollar  reduced  3^  cents 
^  the  mint  becomes  the  unit  of  value,  and  its  decimal  divisions  and  mul- 
^Ides  enable  us  to  retain  all  our  well-known  e^ins,  both  of  gold  and  silver. 
^' A  ver^'  slight  reduction  of  the  English  sovereign  makes  it  confonu  to 
the  multiple  of  the  dollar  and  iranc,  so  that  live  francs  are  a  dollar,  and 
Ive  dollars  are  a  sovereign,  or  a  half-eagle.  The  same  unit  is  easily 
^^ted  to  existing  coinage  of  other  nations. 

**3.  The  franc  is  already  in  use  by  72,000,000  of  the  most  industrious 
^i  thrifty  people  of  Europe — France,  Belgium,  Italy,  Switzerland,  and 

^4.  Theactoal  gold  coinage  in  irancsfroml793  to  1866  was  $1,312,220,814, 

while  the  gold  coinage  in  doUai's  during  the  same  period  was  $84.5,536,591 , 

^  in  sovereigns  was  $935,341,450,  thus  showing  that  in  France,  alone 

%  existing  gold  coinage  on  the  proposed  standard  is  greater  than  upon 

^y  other  that  could  be  adopted. 

^  It  must  be  remembered  that  the  great  body  of  our  coin  and  bullion  has 
^^^en  expected,  and  is  now  in  foreign  coin ;  that  a  large  part  of  the  bai- 
lee is  held  in  the  treasury,  and  that  less  gold  is  in  actual  circulation  in 
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the  United  States  than  in  any  other  great  commercial  nation.  It  is 
unreasonable,  in  view  of  these  facts,  for  the  United  States  to  demand 
that  our  dollar,  composed  of  1671.50  milligrams  of  gold,  should  be  the 
standard  of  value.  As  the  nation  most  interested  in  international  coiu- 
age,  we  should  be  ready  to  yield  something  to  secure  that  object..  By 
the  plan  proposed  we  yield  nothing  except  the  very  small  reductioD  of 
the  weight  of  our  standard,  and  without  any  other  change  in  our  coiits, 
multiples,  divisions,  devices,  or  alloy. 

^^  5.  France,  whose  standard  is  adopted,  makes  a  new  coin  similar  to  oar 
half-eagle.  She  yields  to  our  demand  for  the  sole  standard  of  gold,  and 
during  the  whole  conference  evinced  the  most  earnest  wish  to  secure  the 
co-operation  of  the  United  States  in  the  great  object  of  unification  of 
coinage.  Her  metric  system  is  far  the  best  yet  devised  and  is  in  gen^ 
harmony  with  our  own,  while  Great  Britain  has  refused  even  to  negotute 
with  us  for  unity  of  coinage,  and  maintains  the  most  complex  system  of 
weights,  measures,  and  coinage  now  in  use  among  Christian  naticms- 
The  decimal  system,  the  basis  of  all  our  computations,  she  rejects,  and 
adheres  to  the  complex  division  of  pounds,  shillings,  and  pence,  whidi 
we  rejected  with  colonial  dependence. 

"Tliese  reasons  induce  your  committee  to  earnestly  urge  the  adoptioi 
by  the  United  States  of  the  general  plan  of  the  Paris  conference, 

**  What  legislation  is  necessary  on  the  part  of  the  United  States  to  adapt 
our  (M)iiiage  to  the  plan  proposed! 

"(^1  this  point  your  connnittee  have  consulted  the  Soerotarv  of  tbf 
Treasury  and  tlu*  director  of  the  mint.  The  hill  herewith  reported  is  tbf 
result  of  this  eonfereiiee,  and  is  all  that  is  needed  to  secure  the  <>hjtit 
propose<l.  The  provisions  in  re^j^ard  to  silver  coinajife  an»  ur^ed  hv  thf 
director  of  the  mint  to  secure  harmony  between  tin*  ])resent  market  valii** 
of  j^old  and  silver ;  but  this  coinage  can  be  re«^ilated  heri»after  hv  the 
varying  values  of  the  two  metals  and  without  disturbing  the  s«)le  lecal 
standard  of  value*  for  lai'i^fe  sums.  The  ;j:eneral  ])rovisions  of  existin;: 
law  relating;  to  coinage  are  i)n»served. 

"'  What  provisions,  if  any,  should  hv  made  for  existing;  contracts!  Shall 
tiiey  be  discharj^ed  in  the  money  made  a  lejj^al  tender  at  the  date  ot"  ihr 
contracts  or  in  the  money  provi<led  for  by  this  bill  ? 

'*  In  determininji:thisqnestion,  a  distinction  must  bemadebetw«MMiimMi« 
and  i)rivate  debts.  All  i)rivate  contracts  are  mad*'  in  view  of  the  jM^^t-r 
of  Coiif^ress  to  regulate  the  value  of  coins.  This  power  has  lu^en  iv|>«*:»t 
edly  exercised  by  ( 'on<j:ress,  and  in  no  case  was  any  ]>rovision  iiia<h'  1"^ 
eiiforcinjj^  existing;  contrarts  in  the  old  rather  than  the  new  staiidanl 
All  property  aiul  contracts  may  be  atl'ected  by  lej^islation,  but  it  is  iM»t 
presumiMl  that  in  the  exercise  of  its  le<*islative  i>ower  <\>n;rn'ss  will '•« 
(M»ntrolle<l  bv  either  the  <lebtor  or  cre<litor,  but  onlv  bv  the  ^reiienil  i:«»»»«J 
To  continue  a  distinction  betwe(»ii  the  old  and  the  new  i*<»iii  in  tin 
])aynu*nt  of  private  debts  would  resnlt  in  ^jfivat  iiicoiivenit»nce,  wl»>^*^ 
making  the  new  coin  a  le^^al  tender  for  all  debts  after  a  reasonable  tini** 
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^C)ul(l  enable  our  citizens  to  conform  the  great  l)ody  of  their  contra<*t«  to 
^he  new  standard.  Such  has  been  tlie  practi(*,e  not  only  in  the  United 
States  but  in  other  countries,  where  from  time  to  time  the  standard  of 
Coin  has  been  changed.  Such  was  the  principle  adopted  in  the  passage 
«f  the  present  legal-tender  act,  which  if  made  applicable  only  to  future 
oontracts  would  have  bankrupted  a  large  portion  of  the  active  business 
men  of  the  country,  whose  business  comi)elled  them  to  contract  debts. 

"It  must  be  remembered  that  all  private  debts  are  now  on  the  basis  of 
legal-tender  notes,  of  far  less  intrinsic  value  than  the  proposed  coin.  The 
depreciation  of  legal-tenders  had  the  eifect  to  diminish  the  value  of  all 
debts  and  the  proi>erty  of  all  creditors  to  the  extent  of  the  depreciation, 
and  is  only  justifiable  by  the  highest  considerations  of  national  safety. 
The  resnlting  process  of  returning  to  specie  basis  will  be  far  more  severe 
on  the  debtor  class.  The  depreciation  of  the  burden  of  debt  is  a  loss  to 
a  dass  generally  benefited  by  the  increased  \'alue  of  fixed  property,  and 
better  able  to  bear  the  diminution  of  their  capital,  but  an  increase  of  the 
burden  of  the  debt  to  the  debtor  cla^^s,  by  the  payment  of  coin  inste^<l 
of  depreciated  pai>er  money,  often  produces  absolute  ruin  without  fault 
in  the  debtor.  All  contracts  are  now  on  the  legal-tender  basis.  Every 
private  creditor  would  now  take  the  new  coin,  and  would  be  largely 
benefited  by  the  changed  medium  of  payment.  The  small  relief  of  the 
debtor  by  the  slightly  diminished  standard  of  coin  will  tend  to  that  degi*ee 
to  lessen  the  unavoidable  hardship  to  him  of  a  return  to  specie  payment. 
This  relief  would  be  especially  just  on  the  payment  of  long  bonds  issued 
by  railroads  and  other  cori)onitions  during  or  since  the  war,  which  were 
ahnoat  uniformly  sold  for  depreciated  paper  money.  Your  committee 
therefore  conclude,  that  as  to  all  private  debts  or  contracts,  the  only 
provision  necessary  in  this  bill  is  to  postpone  the  operation  of  its  legal- 
tender  clause  for  a  reasonable  time  after  the  passage  of  the  act. 

"Does  not  a  diflterent  principle  i>revail  as  to  public  debts  f    As  to  pub- 
lic debts,  the  contract  of  loan  is  the  only  law  that  ought  to  aftect  the 
creditor  until  his  debt  is  fully  discharged.    Congress,  as  the  authorized 
agent  of  the  American  people,  is  one  party  to  the  contract,  and  it  may 
no  more  vary  the  contract  by  subsequent  acts  than  any  other  debtor  may 
vary  his  contract.    As  to  the  public  creditor,  no  legislative  power  stands 
between  him  and  the  exact  perfonnance  of  his  contract.    Public  faith 
holds  the  scales  between  him  and  the  Unite<l  States,  and  the  penalties 
fcr  a  breaeh  of  tins  faith  are  far  more  severe  and  disastrous  to  the  nation 
than  courts,  constables,  and  sheriifs  can  be  to  the  private  debtor.    These 
penalties  are  national  dishonor  and  inability  to  borrow  money  in  case  of 
war  or  public  distress,  and  the  ultimate  result  is  the  sure  and  speedy 
decline  of  national  power  and  prestige.    When  ('hanges  in  our  coin  were 
made  in  1834  and  1853,  the  United  States  had  no  public  debt  of  any  sig- 
nificance, and  the  pi'ecedents  then  made  do  not  apply  to  the  present  time. 
Sow  the  public  debt  is  so  large  that  a  change  of  3J  per  cent,  in  the  value 
If  our  coin  is  a  reduction  of  the  public  debt  of  $90,000,000.    So  much  of 
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■this  debt  oh  ^s'in1»  in  the  fona  of  legrtl-tender  natfn  nill  he  wwivcil  :iiiil 
<Uitburs^l  iiH  money,  and  a«  its  valne  for  noine  time  will  Iw  l«'fw  than  [be 
new  coin  no  provision  need  ])e  made  for  it,  bnl  for  m>  much  of  t\if  iM« 
as  is  payable,  piincipal  or  intei'est,  in  coin  of  a  Hpecrifie  wdght  and  \  utiic 
]ir<>viHiiin  oiif^Iit  to  be  made  for  its  exat't  diseharge  in  tJitit  voin  or  it» 
ei«|iii\jiU'iit  ill  Ihe  new.  Your  committee,  therefore,  propose  an  aiufntl 
mciit  III  tliat  rrtHt. 

'■Yuiu'  coiiuiiittee  linve  l>een  led  to  iuqitire  whether,  if  the  l'nite<l  Slai#o 
adopt  the  |>Uiii  of  tlir  I'liris  ooufei-cnce,  it  will  be  aiiopt«tl  by  otlier  naliunt 
ao  a«  to  ai'<'iiijt]ilis1)  tilt'  (ilijeet  pro])OHe{l,  of  an  intemutional  eumiie),  id 
oniversal  t;ii't'ulatioii  thronghout  tbu  tri^'ilized  world.  Ui>oa  this  p«iul 
■we  have  the  most  satisfiK-tory  BMunmncefl.  Sinee  the  Paris  eonfereiiM  il 
hun  been  adopted  by  Austria,  and  will,  in  all  bimiaji  pnibabilttr.  br 
JHlopt4>d  by  the  North  German  Confetleration.  A  i^lroiijf  |>arty  in  (ireat 
£rit4un,  inclndiug  many  of  her  ablest  HtttteNmen,  nud  the  gn>ftt  body  itf 
her  (.'Oinmereial  classeft,  has  urgent  the  adoption  of  the  plan,  even  in 
84)v»nee  of  the  United  States,  and  they  eoneiir  in  the  opinion  that.  H 
adopt^l  liy  the  United  States,  trreat  Britain  will  be  iudueeil  by  her  inti^r 
wits  to  modily  her  sovereign  to  the  international  standard.  We  have  lb* 
highest  authority  for  saying  that  Canada  standi  ready  to  adopt  The  plan 
the  moment  it  is  adopted  by  the  Uuited  SlAtes.  IMffiirent  n.^wmH)i» 
lives  of  the  South  Amerie^n  St«teB  say  thone  8fat«-8  will  rcnilily  a<l(i>t 
it;  so  that  m>OH  (Jon gress  now  rests  the  fate  of  amensnrethiil.EU-i-orilm^ 
to  the  opinion  of  eminent  Amerioan  sta't^smen,  will  (tlietl  uiifiHlin)!  );li<rr 
upon  the  age  of  its  adoption,  that  will  give  to  inteniutional  law  an  iiilM 
national  coinage,  and  wiU  lead  to  a  \'aHt  extension  of  the  objet-tx  of 
int«niatioiml  law  common  to  ('hristian  and  vi^'ilized  nations,  thus  bindini: 
the  whole  family  of  man  by  the  same  ties  that  are  nniting  and  ooomI^ 
dating  neighboring  states.  Yoiu*  committer  recommend  the  adoiitlMXf 
this  measure  with  certain  amendments,  with  the  wnviHion  that  it  vil 
not  only  promote  the  local  interests  of  the  United  Stales,  but  will  i^ 
serve  the  general  interettts  of  all  the  nations  who  have  alniady  at  Mf! 
hereafter  join  in  its  adoption." 

HEPORT  OF  SENATOR  MORGAN. 

Mr.  H{>R(!AN,  from  the  Committee  on  Pinani-e,  United  Statm  Sti»»> 
Hiibniittei)  t-he  following  report,  to  act-ompany  Senate  bill  Ko.  217: 

*'  In  June  last,  while  the  Uiuvexsnl  Exjiosit  ion  was  in  progr««8,  an  inl*^ 
national  uioiietarj'  conl'urence  was  held  in  Paris,  uiideT  the  protdtlmtriri 
the  Fi'ench  ministe]'  for  foreign  afTairs.  Delegates  fVuiu  the  Mmn' 
Bun>)>ejtn  nations  were  present.  Mr.  Samuel  B.  Uugglesrpprraral^iltk 
United  States,  and  his  report  on  the  subject  has  been  eommunicalnl  li* 
Cougretis,  through  the  Ueiuirtment  of  State.  From  this  it  «p|M«n  tbl 
aplau  of  m»uetar>'  nnifleation  wa<i  there  agnvd  u|H>n,  tlie  i^neral  tv-aivrr* 
of  which  are : 

"-1.  A  single  standard,  exelusi\'ely  of  gold. 
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**2.  Coins  of  equal  weight  and  diameter. 
**3.  Of  equal  quality,  nine-tenths  tine. 

"4.  The  weight  of  the  pre-sent  o-fninc  gold  piece  to  be  the  unit,  with  it« 
Uinltiples.  The  issue  by  France  of  a  new  coin  of  the  value  and  weight 
of  25  francs  was  recommended. 

^'5.  The  coins  of  each  nation  to  continue  to  bear  the  names  and  emblems 
preferred  by  each,  but  to  be  legal  tenders,  public  and  private,  in  all. 

'^Senate  bill  217  is  designed  to  carry  into  effect  this  plan.  Its  i)a8sage 
would  reduce  the  weight  of  our  gold  coin  of  $5  so  as  to  agre-e  with  a 
French  coin  of  25  francs.  It  determines  that  other  sizes  and  denomina- 
tions shall  be  in  due  proportion  of  weight  and  fmeness ;  and  that  foivign 
gold  coin,  conformed  to  this  biisis,  shall  be  a  legal  tender,  so  long  as  the 
(Standard  of  weight  and  tineness  are  maintained.  It  requires  that  the 
value  of  gold  coins  shall  be  stated  both  in  dollars  and  francs,  and  also  in 
British  terms,  whenever  Great  Britain  shall  conform  the  pound  sterling 
to  the  piece  of  $5. 

"It  Cfinforms  our  silver  coinage  to  the  French  valuation,  and  diseon- 
tinues  the  silver  piec*^s  of  one  dollar,  and  live  and  three  cents,  and  limits 
Hilver  as  a  legal-tender  to  payments  of  $10.  Tlie  1st  of  Januar^^,  1809,  is 
fixed  as  the  period  for  the  act  to  take  effect. 

'•The  reduction  which  this  measure  would  effect  in  the  present  legal 
standard  value  of  the  gold  coin  of  the  United  States  would  be  at  the  rate 
of  $3  50  in  the  hundred,  and  the  reduction  in  the  legal  value  of  our  silver 
coinage  would  be  still  more  considerable. 

"A  change  in  om*  imtioiml  coinage  so  grave  as  that  proposed  by  the  bill 
should  be  made  only  after  the  most  mature  deliberation.  The  circulating 
medium  is  a  matter  that  directly  concerns  the  affairs  of  every-day  life, 
affecting  not  oidy  the  varied,  intricate,  and  multiform  interests  of  the 
people  at  home,  to  the  minutest  detail,  but  the  relations  of  the  nation 
irith  aU  other  countries  as  well.  The  United  Staters  has  a  pecailiar  interest 
in  such  a  question.  It  is  a  principal  producer  of  the  i)i'e(dou8  metals,  an<l 
its  geographical  position,  most  favorable  in  view  of  impending  commer- 
cW  changes,  renders  it  wise  that  we  should  be  in  no  liask*  Uy  fetter  our- 
selves by  any  new  international  regulation  based  on  an  order  of  things 
l^longing  essentially  to  the  past?. 

** Antecedent  to  any  action  by  Congress  on  this  subject  we  should  care- 
Wly  consider: 

^L  The  effect  which  the  present  abundant  i)roduction  of  the  precious 
iBetals,  esi)eciaUy  of  gold,  and  the  probable  gre^it  imrrease  in  the  sui)ply, 
^  mining  facilities  are  improved  and  more  generally  applied,  will  have 
"ipon  the  purchasing  |)ower  of  these  metals. 

*'IL  The  question  of  preserving  such  a  relation  between  gold  and  silver 

*4  will  retain  the  latter  metal  in  free  circulation,  and  continuance  of  the 

linage  of  such  denominations  of  silver  iis  will  nerve  to  encourage  Anu*ri- 

^n  commerce  with  Mexico  and  with  South  American  and  Asiatic  nations. 

''  III.  The  choice  of  a  standard  of  unification  which,  .ill  things  consid- 


erert,  shall  b*-  leai^t  objectioiiablt?  on  account  of  friu-tioiiiil  weight*  iimi 

■  jutric^twy  of  I'HlciJatioiin. 

"  IV.  Of  ilflwyiny  at^titiu  iiiitil  the  Fans  plau  has  lieeii  adopted  hj  iIip 
CMuimercJivl  (lowers  of  EuroiM-,  and  act'ept«d  by  tliose  uatioiiK  on  the  »r*f- 
em  r^ditincfnt  with  whom  we  have  commercial  relations ;  or  at  Iwmt  until 
thfir  intent  ion  H  in  thin  rcganl  arc  more  fully  known. 

"  V,  Should  ncrt  a  period  when  the  public  mind  is  »Uiii,  niort-  wi  tku) 
Mow,  oil  the  suhject  of  ninnetiu-y  iiH'airit,  and  vflmu  the  nutional  dt^lit  Iuia 
bvcoine  h'ss  finmiiiiilih',  lie  ilioweu  for  iiiitjatlug  a  changi-T 

'■VI.  Tin-  ;i<i\  isahiiilv  of  fnitlHT  jiopnlar  diHcmuion  of  the  Hubjett.  t»i 
the  end  thiii  the  lHi»iue!t8  an  w<'ll  ao  j^eneiul  public aball  tUly  andei-Htanil 
on  what  grcniudu  so  imxiortant  a  re<luetion  in  the  value  of  our  tunni-tux 
nnit,  the  dolhir,  is  ba.sc<l,  and  the  ftu-thw  advowu-y  of  tlie  merits  of  ino 
own,  no  that,  i^hould  any  existing  system  be  a«cept«d,  uiu^  Khali  bv  lum 

■  fhlly  uonaidered  in  that  connection. 

"  Uniformity  in  coinage  and  iiino  in  weight8  and  tneamireN  Iiah  Wn  tl» 
^arsiitt  of  ages.  Speculative  systems  have  Iwen  advane«Hl.  only  to  ht 
given  up  when  subjected  tu  prai'tieal  tvsU,  but  the  idea  litM  nevrr  faffn 
bbaudnued.  Nor  was  the  rei^ent  ocoasiou  the  llrst  in  winch  our  gitvett- 
nient  has  been  reeoinmended,  and  that,  too,  with  some  urgctieyf  llitw- 
^uarteTH  of  a  century  ago,  by  the  miniBt^  of  tliat  (.-ountry,  to  adnpl  ik 
French  nystem  of  weights,  measures,  and  coinage.  But  ron|[n?«w.  both 
then  hihI  siiKX\  hat*  pi-ojierly  exercised  great  (caution  on  a  sidiject  »"  fnll 
of  complications.  And  the  cpiestion  of  iiitemntional  uiuDcatieii  y^ 
remains  an  ojH-n  one,  buhinced  between  the  facilities  it  woidd  nfford  to 
f(H-eigri  eomnierce  and  the  evils  it  would  introduce  into  oar  doiiKrfit 
atfairs.  The  adoption  of  some  satisfactory  and  compi-ehensive  plan,  w 
ti>  be  ado)ited  iH'cause  it  slndl  bt^st  subserve  the  interettta  of  all,  anii  bM 
because  it  is  or  is  not  au  existing  one,  may  become  desirable.  If  «fc 
Congress  will  then  be  reinly  to  take  part;  in  e^TtMrting  sui-h  a  intnMii^ 
At  present,  however,  there  aiv  questions  of  a  very  pi'aeticnl  natiurirb- 
tive  to  the  precious  inetids  that  licgin  to  reveal  themselves,  and  irill«w« 
press  home  uiton  us,  which  largely  outweigh  in  imiMtrtunce  the  moiv 
theoretical  one  of  assimilating  all  metidlie  eii-culations.  Our  siturtw" 
as  a  (^mmen-Jal  nation  makes  it  pnidetrt  tlint  on  this,  as  on  ever)  ifii'f- 
tiou  affecting  home  interests,  we  should  renniiu  fn>e  to  moidd  our  p«iUf? 
to  un^et  (Hviisions  as  tlicy  arise,  following  such  course  as  shall  Hpp"' 
best  suited  to  develop  oiir  great,  almost  linutless,  nataral  ppsotW*- 
increasing  by  gentle  means  the  stream  of  ronimen-e,  but  forcing  uotbinr 
rather  than  to  hauiper  ourselves  by  international  engagements  iv  sdii 
trary  regidations.  An  enx>r  now  in  fixing  the  values  of  gold  and  wT^'^ 
wonlfi  injure  this  nation  far  more  than  any  other.  We  may  safely  tw*' 
tt>  the  natural  laws  of  I'tuiimenr  for  the  cori'M-t ion  of  any  evil!*  fp" 
wlucii  we  have  sotTereil,  \Vc  have  paid  our  seigniorage,  we  h«^e  f* 
the  ili'iriiinil  for  foreign  exeliinige.  but  who  sliall  say  that  the  etiiirwn' 
traiic  ill  Ihe  nexl  leu  years  may  not  make  an  Atneiican  dty,  Sew  V«* 
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or  Siiii  PranciHOO,  the  centre  of  exeliaiiffe,  and  eonfer  npon  i\h  the  advan- 
tages sc)  lon^  enjoyed  by  EiiroiH'aii  ea])italf  Certainly  no  other  nation 
{-All  S4>  well  attbnl  to  wait. 

'•The  movement  proiH>8ed  in  the  bill  api)ear8  to  Im^  in  the  wn)nfj:  diriM- 
tiiHi.  The  standanl  value  of  f>:old  eoin  nhonld  l>e  inei^eased — brought  up 
to  our  own,  nither  than  lowered.  The  reason  must  be  obvious.  Autlu>r- 
itii's  unite  in  the  eonelusion  that  a  fall  in  the  value  of  the  i>iv<'ions  in<>t- 
alii,  in  consequence  of  their  rapidly  incitnisin^  <]uantity,  is  inevitable*. 
M.  i'hevalier  nH»ently  estiniatwl  that  the  present  yield  of  ixoUl  amounts, 
in  10  years,  to  alM)ut  as  much  as  the  entire  ]>roduction  duiiufi:  the  .'iriti 
years  wlii(*h  intervened  betwinm  the  date  of  the  dis<*overy  of  Am(*rica 
ami  the  year  1840,  when  the  mines  of  California  wen^  found;  and  -Mr. 
TolNlen  concluded  that  unless  the  cardinal  rule  of  conunerce,  that  quan- 
tity <^iverns  price,  which  a])plie8  infallibly  to  all  other  connnodi ties,  los<'s 
ilnforci*  when  pild  is  concerned,  this  continued  and  fn*oat  incn»ase  must 
befollow(Hl  bv  a  n»duction  in  its  value. 

**It4»ss  Hn»wne,  in  his  recent  re)N>rt,  says  that  the  time  is  not  far  distant 
when  the  price  of  the  i)recious  metals,  as  compared  with  other  pnwccds 
of  hninan  hilN>r,  must  fall.  'They  are  n<»w  incivasin^  more  rapidly  tlian 
i»the  demand  for  them,  and  at  the  prewMit  nite  of  incream*  they  wonhl 
MNHi  have  to  fall  ]>en*eptibly ;  but  the  prodn(*ti(»n  will  iN'comc  niucii 
greater  than  it  is.  The  vast  improvements  that  have  Immmi  nunh'  both 
in  fpM  and  silver  mininf^,  within  the  last  20  years,  ai*e  ap]>Iied  only  to  a 
ftr  mines.  •  •  •  If  all  the  ar^rentiferous  lodes  of  Mexico,  Peru,  iind 
Boli\ia,  known  to  Iw  rich,  were  worked  with  the  machinery  used  at 
'^'ashw,  their  yield  wouhl  really  HcmmI  the  world.  •  •  •  New  dcpos 
it*  of  silver  will  be  found,  and  innumendile  rich  lodes  on  the  Pari  fir 
Aipe  of  the  Fnite^l  States,  not  yet  o])ened,  will  be  worked  with  profit.'' 

-Tlie  pn»sent  enhanced  prices  of  commodities  and  hd)or,the  world  over, 
^easnns  tf>  some  extent,  the  increasing  (fuantity  and  eonM*(pient  depre 
<iation  in  the  value  (»f  pre(*ions  metals,  and  ch*arly  indicate  thedireetion 
ttie  ehanire  is  taking. 

*"The  crnlitor,  publi(*  and  private,  will  Im»  atteeted  by  this  tendene\ .  }mm1 
While  he  must  abide  a  depn^ciation  which  pns'ceds  from  natural  r:iii>4->. 
be  may  proiM^ly  insist  that  aititicial  evils  shall  not  In*  su|N*r«i4ld4*(i. 

••Of  the  increased  pnidnction  of  jrold  the  rnitt^l  States  supplie>  nion- 
than  half,  and  when  the  lin4*s  of  railway  now  pushing  a^-ros.-  the  eonti 
dent  shall  i>enetnite  the  ;;fild-tN'arin^  mountains  and  valleys  of  rjilitor 
Uia  and  Oregon,  and  the  western  teiritories.  minin;;  im]>ro\em«'nt>  uill 
he  ]M»m-ertiilly  su])ph*inentefl. 

•*The  AmericsUL  continent.  t«M».  ]>r(Hiuees  four-tit'th^^  of  th**  silver  ot  rom 
Hien-e.     The  mines  of  N4*vada  have  id  ready  tak«'n  )ii;{h  rank.  :in(l  .M«'\i('o 
SlIiHie  supplies  more  than   half  the  worhr<«  ^land   total.     Our  if-hition- 
irilh  the  silver-pro4biein<;  jH^opIe.  ;reo;fraphieal]>  nio^t  t'avomlih'.  ;ir«-  otii 
Kmise  intinnite.     Manifestiv  our  i»ii>iti«'^>  inteieoui-e  witli  them  vmi  Im* 
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lar  >n«;il,  a  fact  e8]>e«naJly  tnie  of  Moxit^),  which,  for  wplI-kBown 

{Kill  1  rt'UHoiis,  speke  tho  fi'ie»illieat  uiiderHtHiirling.  TbiH  miiut  irnl  bf 
uveri»Mtk('<l. 

"Thww  two  KtrexiiiK  of  tli«  urecions  niptals,  iK>iir«l  Liit«)  (lip  nim-nr  i>f 
<'nDimi!r<;o  in  ftill  voliimi',  will  prwlui*  iieiturlwUioiis  miirkdl  »iiil  iiii|N)rt- 
ant,  Otlier  cmiutriea  will  Iw  iiffect^d,  but  the  Ciiit*d  HtuU-it  will  ftf  I  (be 
f'RWit  first  and  more  directly  thiiii  any  other. 

"The  Padtic  railway  will  open  to  us  the  trade  of  China.  Japan.  Imii*. 
and  other  oriental  n^untriet^,  of  whose  prepossessions  we  iiiiimI  not  lo# 
sight.  For  years,  silver,  for  reasons  not  fully  nnderstooil,  Inw  Ijct-ti  llie 
object  of  luiuanal  demand  amont;  these.  Asiatic  nations  and  now  furmK 
the  almost  nniTcrsal  medium  of  circulation,  absorbiuR  rapidly  the  alvrt 
"it  coiuage.  The  erroneous  proportion  fixed  Itetwecn  silver  and  goW  by 
France,  and  which  we  are  asked  to  mpy,  ii*  den«diii(f  that  wiuntryiif  tlif 
tbnuer  metal.  Our  own  monetary  system,  tbuiifjli  lc«is  faulty,  lit  not  KUit' 
ably  a(\iiiste<l  in  this  respect.  The  silver  dollar,  for  instuneo,  a  favoiiu 
ctrin  of  the  native  Indian  and  distant  Asiatic,  ha»  well-niRh  dinsppraml 
from  domestic  cii-cnlntion,  to  reappear  among  tlie  eastern  peoiJes.  irith 
whom  we  more  than  ever  seek  close  intimacy.  As  they  piefertliispim 
wv  would  do  well  to  inei-ease  rather  than  disctiutinne  it«  cxtinH^,  ftv  f* 
must  uot  deprive  ourselves  of  the  adviUltHgT^s  which  itM  Hp^vy  wiH 
affoi-d,  and  '  it  would  1m-  nwlesa  to  send  dollars  to  Asia  inferior  in  weiplii 
;ind  value  to  its  well  known  Simnish  and  Mesiciin  pii>toty|M'.' 

"  Mr.  Kupgles  says  that  neiu-ly  all  the  silver  coined  in  the  Uniiwi  Siaiw 
prior  tn  IS.'JS  hss  disappenred.  A  remedy  is  not  to  be  found  in  the  wli^i- 
tion  of  a  system  that  nndervalnes  this  metal,  for  that  c^immodily,  like 
any  other,  shuns  the  market  where  not  tjiken  at  its  tVdl  value  to  HndtbR 
more  favorable  one.  It  is  a  favorite  metul,  entering  into  all  ttuniwtiaM 
of  d«ily  life,  and  deBer\-es  proj)er  recognition  in  any  monetary  syHtem- 

^'It  is  said  that  ^to  promotetheintercourseof  nations  with  eat^iotbK 
nnifonnity  of  weights,  coins,  and  measures  of  capaeity  is  among  (lie  in<«t 
cfUcacious  agencieit.'  Our  weights,  coins,  and  measures  now  cunvKpo"' 
much  more  nearly  U)  the  English  tlian  to  tfae  French  standanL  Oht 
commenw  with  Great  Britain  is  nine  times  greater  than  with  FrwK* 
and  if  the  former  does  not  adopt  the  Paris  s>'stem  of  coinl^^1■— and  •• 
have  no  aasuraiic«  that  she  will — the  United  Stat**  wouhl  certniiilv  eaa- 
mit  a  serious  eiTor  in  passing  this  bill.  No  argument  is  ucimIm)  I«* 
force  this.  And  what  of  the  rising  communities  1  A  jimperly  ai^iatri 
cDinnge  would  stimulate  commerce  with  those  great  parts  of  themnti' 
iicnt  lying  south  and  stmthwcst  of  us,  with  the  Weal  iiidtea.  nnil  tbr 
iiiniitli-ss  millions  of  trans-Pat-itlc  countries.  We  stand  midway  im  the 
tliorooghfare  of  traffic  iM'tween  these  two  widely-sepa ruled  rwes.  i*^ 
riiilwHys,  canals,  our  natural  highways,  and  merchant  marine,  may  1* 
made  lit  control  their  carrying  trade.  But  herw,  as  everywhere  eli*.> 
well  iHlJusted  (iiinage  becftmcK  a  wand  of  jxiwcr  in  the  hand  ofenten'"* 
Toki'iiH  me  not  hunting  tormirklhc  favor  in  uliicli  the  LTnited  StHlvsaff 
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V  held  in  China.  The  usual  honor  recently  conferred  by  that 
'eminent  upon  a  citizen  of  this  country  was  not  alone  because  of  his 
ess  as  an  ambassador  at  large,  but  was  a  mark  as  well  of  a  friendly 
XKsition  towards  this  country.  Future  harmony  of  intercourse  is 
ired,  too,  by  their  adoption  an  a  text-book  in  diplomatic  correspond- 
e  of  a  leading  American  authority  on  international  law.  Much  might 
»  be  said  about  the  growing  paitiality  of  Japan  towards  this  country' ; 
it  is  enough  that  the  rec>ent  opening  of  certain  ports  indicates  an 
ghtened  change  in  the  policies  of  these  two  old  empires,  of  which 
imerce,  es))ecially  our  own,  is  availing  itself.  There  is  nothing,  in- 
1,  in  our  foreign  policy  to  create  susx)icioii  in  the  minds  of  the  cau- 
A  statesmen  of  Asia.  We  are  non-aggressive;  our  va^t  domain 
'es  no  motive  for  conquest ;  but,  on  the  other  hand,  our  fertile, 
copied  territory  invites  settlers,  and  our  mines  and  the  demand  for 
>r  on  the  Pacific  slope  are  rapidly  drawing  thitherward  from  Asia  an 
■easing  tide  of  emigration,  aiding  not  only  in  peopling  that  region, 
in  establishing  closer  relations  as  well  between  individuals  as  a 
"e  liberal  commerce  between  the  nations. 

Referring  to  the  third  iiu[uiry,  it  may  be  asked,  should  a  new  stand- 
be  adopted ;  is  the  French  system  more  suitable  for  us  than  our  own  f 
Doubtless  the  French  system  ^embraces  all  the  great  and  important 
iciples  of  uniformity  which  can  be  applied  to  weights  and  measures, 
i  coins  as  well,)  but  it  is  not  yet  complete.  It  is  susceptible  of  many 
liiications  and  improvements.'  And  it  is  not  inconsistent  with  the 
ject  held  toward  so  exalted  a  power  as  France,  briefly  for  us  to 
mine  somewhat  more  closely  certain  features  of  this  question.  We 
producers;  France,  Belgium,  Switzerland,  and  Italy,  (who  have 
pted  the  system,)  ai*e  non-pro<lncers  of  the  precious  metals,  and, 
refore,  while  adding  little  to  the  ex>mmon  stock  of  material  for  me- 
e  currency,  are  not  aftected  like  us  by  an  incre^vse  in  gold  and  silver. 
'  are  they  likely  to  be  influenc^ed  tus  we  are  to  be,  by  other  coming 
ng^i.  Neither  is  there  anything  in  the  financial  or  commercial  status 
France  which  entitles  her  monetary  scheme  to  a  preference  over  all 
ers  in  fixing  a  common  coinage,  unless,  in  itself,  it  is  superior  to  all 
era.  This,  in  a  practical  sense,  is  not  the  fact.  Writers  represent  it 
lommnded  with  difficulties,  and  an  eniiiient  French  author  calls  it 
d  worst  of  all  systems.'  Its  basis  is  arbitrary,  and  the  ratio  it 
erves  between  gold  and  silv^er — one  of  gold  for  15^  of  silver  by  wd^htj 
one  to  14  38-100  in  value — ^is  a  C4)ntkssi(>n  of  the  erroneousiiess  of  the 
1.  In  theoiy,  her  coinage  is  metncal,  «nd  yet  it  is  said  that  France 
not,  nor  nev^er  has  had,  a  gold  coin  containing  an  even  number  of 
ms;  or,  practically,  it  is  unmetrical. 

The  bill  projioses  1612.9  milligiams,  or  24  «S9-100  grains,  for  the  gold 

ar.     If  adopted  and  we  should  still  give  to  our  silver  dollar  a  weight 

value  equal  to  the  Mexican  dollar,  410  gi'ains,  we  should  establisli 

atio  of  value  of  g-^ld  to  silver  of  16  7-10  to  1,  while  15  to  1  is  as 


f  hiRli  lis  it  would  lt«  Hafo  to  jfo,  niitl  whi-iv,  iudeed,  our  own  nlniMlard 
pla<-es  it,  '  If  we  cuiiseot  t«  rediuf  our  g«ld  dollar,  as  ppopiwwl  bv  tin- 
Paris  eoulerenoe,  to  2i.8»  grains,  we  nonld  not  [MHinibly  coin  a  wlver  dul- 
lni-  that  would  be  of  any  ust  to  as  in  comnien-c,'  for  wt-  nliuitid  iinTwu** 
mttmr  than  diminish  the  weight  of  the  ji^hl  dollar. 

"  On  thp  snbjeet  of  the  Freiieh  monetary'  unit,  Mr.  Duiitiiu);,  »iiiM-riii. 
t«ndaut'  of  the  Unittnl  State's  maay  office  lu  New  Vurk,  a  cvmjM-rcnt 
authority,  says : 

'"Tlic  [ireaetit  weight  of  the  gold  5-fiwio  {liece  ii*  not  J»f>ttAe<t  hy 
HUy  Stiieutiflc  reasons  bi-tti^ir  tlian  the  matbeniatii^l  iH«(*iileiit  thai  H'Jfi 
of  thflia  weigh  exactly  a  kilogram,  a  t'ireumstaiieo  which  has  not  the 
Bligfat«8t  practical  importance.  The  fact  is,  this  tVatftional  and  inmi 
venieut  weight,  which  the  world  is  invited  to  adopt,  was  not  fixed  np<iii 
by  the  Freneh  themselves  by  design,  but  as  the  iirm\'oid»ble  result  itf  » 
felse  theory.' 

"  Further,  that  after  having  fixed  the  ratio  of  golrl  »«  1  to  I.'»i,  mwI 
having  adjusted  the  weight  of  their  silver  eoins  in  integral  iiundH-nt. 
they  were  compelled  to  itteept  for  the  5-tranc  gold  pie«re  the  iuw 
mtnable  decimal  resulting  ftxim  the  division  of  2^  granui  by  IA,5,vii; 
1.6129(KI22.')8U(U5.  The  awkwanlneos  and  iucouvenienee  of  tJiin  weight, 
he  adds,  *  can  lie  best  shown  by  giving  the  weiglit  of  a  frw  of  the  pnU  I 
«oina  of  France,  Great  Britain,  and  the  United  Btut^w,  as  they  will  bf  if  I 
the  pro]H)sed  unit  is  iidopted.'    (See  uecompiiuyiiig  tableH-J 

"  Mr.  Dunning  i-ei'i>iriiiii-i[diil  lor  eonsi  deration  a  uionetarj-  unit  »f  16W 
milligriiniB,  for  wbirli  In-  rlninis  fiivater  faeility  of  making  ealeululioBI 
than  that  proposed  Iiy  the  eiirit'iivnce,  and  that  it  is  also  a  i4>mpninUM 
between  the  French  and  English  euiu  weights,  and  would  reijuii** 
redm'tion  on  our  own  dollar  of  half  a  oeut  less  thiin  by  the  plan  pto 
IHtsed  in  the  bill.  Mr.  Dubois.  assistJtnt  assnyer  of  the  {'hiladel^to 
mint,  eoueiirs  in  the  views  of  Mr.  Dunning. 

"Otlier  considerations  aside,  it  nniy  lie  said  that  until  the  leailinf 
nations  represented  at  the  I'arls  coufereuce  shall  adopt  n  plan  of  nni* 
cation,  Congress  may  very  pniperly  decline  to  ai^t ;  tor  auticiiHilory  Iw* 
Itttion,  while  disturbing  relations  existing  between  debtor  and  ■•ri'dtlfft 
wonld  accomplish  no  practical  end.  Mexico  would  not  be  parlisl  to  Ito 
French  system,  aud  Canada  cannot  be  exjtecteil  to  accept  it  iintd  ito 
adoption  by  Euglaud.  Uinticatiou  to  be  desirable  must  be  uuivcfML 
Unless  its  advantages  are  palpable  to  eommeroial  jK-oples  of  Kump^ 
oot^upying  (sontiguous  territories,  and  whttse  intercom  mniiicat ion  i.*n» 
Htnut,  it  cannot  he  of  serious  moment  to  n«,  to  whom  the  ckangp  "«wl* 
be  of  but  companitive  lutef^ilness, 

"  It  has  iHim  urgt^d  as  a  reason  for  the  early  pass)ig(>  of  a  law  I<>  noi^ 
coinages,  tliat  commnrcial  trauHactions  with  Kuro|)e  would  be  facilitax*' 
thereby ;  autl  also  that  citizens  of  our  country,  iu  visitiug  t)n>at  ltriU<> 
and  the  continent,  would  be  spared  losses  and  annoyances  if  wi'l'"^ 
S('ssi>d  niiifonnity.  But  it  should  1m<  i-ecollwted  that,  in  all  largr  ii* 
mercial  tmnsavtiuus,  gold  coin  is  iH'eouutod  by  weight  uud  uot  hy  tale- 
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a  proceeding  more  s[)eedy  aud  equally  just ;  and  of  the  moneys  used 
abroad  by  travellers  ft'om  this  country,  probably  more  than  90  per  cent. 
Is  carried  in  bills  of  exchange,  a  mode  much  safer  and  more  convenient 
to  the  traveller,  and  which  would  be  continued  even  if  the  bill  became  a 
law.  The  British  delegates  at  the  Paris  meeting  stated  that,  *  until  it 
should  be  incontestibly  demonstrated  that  the  adoption  of  a  new  sys- 
tem offered  superior  advantages,  justifying  the  abandonment  of  that 
w^hich  was  approved  by  exi>erience  and  rooted  in  the  habits  of  the  peo- 
[ile,  the  British  goverimieut  could  not  take  the  initiative  in  assimilating 
its  money  vnth  that  of  the  nations  of  the  continent.' 

"A  iieriod  of  suspension  of  specie  payment  like  the  present,  it  has  been 
stated,  is  a  favorable  one  for  inaugurating  the  change  projwsed  by  the 
bill.  But  the  juncture  is  one  marked  by  great  differences  of  opinion  in 
re8i)ect  to  the  question  of  circulation,  return  to  8i)ecie  payments,  and  the 
public  finances  as  a  whole.  A  change  in  the  value  of  coinage  would  but 
add  to  the  emban*assments  of  the  situation,  and  it  may  be  remarked 
tucidentally  that  the  reduction  of  the  lefeal  value  of  the  dollar  would 
inure  largely  to  the  benetit  of  speculators  in  gold  and  hoarders  of  the 
precious  metals,  a  fact  that  might  seriously  prejudice  the  measure  in 
public  estimation. 

"  If  the  nation  were  comparatively  free  from  debt,  Congress  might  with 
more  propriety  consider  the  question  of  changing  the  legal  standard  of 
join;  but  one  effect  of  reducing  it  as  now  proposed  would  be  to  deprive 
the  public  creditor  of  nearly  $100,000,000  of  liis  righful  due.  In  the  esti- 
mation of  the  committee  such  a  i)rop()sition  ought  not  to  be  entertained 
l)y  Congress.  It  is  i>roper  here  to  say,  that  the  delegate,  Mr.  Ruggles, 
wrho  favors  unification,  has  at  no  time  thought  it  just  to  lower  the  value 
>f  our  coin  without  making  proper  allowance  to  the  holder  of  the  several 
forms  of  national  obligations. 

**To  be  acceptable  a  change  in  our  coinage  must  be  a  thing  of  clearly 
)bvious  advantage  and  proceed  from  the  people.  There  has,  however, 
t)een  no  popular  expression  in  favor  of  the  proposed  plan,  nor,  indeed, 
my  voluntary  action  in  that  direction  whatever  on  the  part  of  financial 
men,  either  in  this  country  or  elsewhei*e.  If  there  has  been  any  com- 
plaint in  i*egard  to  our  monetaiy  system,  the  fact  has  not  come  to  the 
Itnowledge  of  your  committee.  On  the  other  hand,  certain  scientific 
[>odie8  in  our  countiy  have  already  protested  against  any  ill-considered 
diange  in  the  American  dollar.  Our  coinage  is  believed  to  be  the  simp- 
est  of  any  in  circulation,  and  every  way  satisfactory  for  puri)oses  of 
lomestic  commerce;  it  possesses  special  merits  of  every-day  value,  and 
ihould  not,  for  light  reasons,  be  exchanged  where  the  advantages  sought 
X)  be  gained  are  mainly  theoretical,  engaging  more  properly  the  attention 
)f  the  philosopher  than  the  practical  man.  The  instincts  of  our  people 
ead  them  to  believe  that  we  an*  on  the  eve  of  important  business  changes, 
ind  we  may  therefoi\>  safely  hold  fast  for  the  present  to  what  experience 
las  proven  to  be  good,  following  only  where  clear  indications  may  lead, 
md  a  future  of  great  prosperity  opens  to  our  countr3\    The  war  gjtve  us 
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8elf-aB9«rti()n  at  rhara<'.ter,  iiiiil  n-iunvecl  many  inipe<Iinietitfl  to  prosrras: 
it  also  jirovwl  imr  iiWlity  t«  iirigiiiate  inoaiiH  t«  eiidn.  Itn  fYpciiflrc 
l<>Hwm  will  lie  iiH'iisiinthly  tost  if  it  fails  to  imjin'jut  iiikiii  iik  tlic  riu-l  ilmi 
we  have  ii  ilistiTirrivc  Ainiiricjin  iwlicy  to  work  out,  oni!  aiiflicifritly  fire 
tVoDi  the  tnulitiiiiiK  iit'  £urope  to  be  suited  to  our  petniliar  Kituiition  ttml 
tliP  geniiiw  of  our  eiitcrjirising  countrymen.  The  i>eoi»le  of  tJ]<>  rfnit«l 
St^teH  have  Iteen  quick  to  avail  themaeveH  of  tlieir  natiiml  wlvantai^-i^ 
The  publit!  lands,  not  only,  and  the  mines  of  precious  inetiilH,  ("H  our 
iwlitical  institntious,  have  likewise  imweriuUy  opcrutt'd  in  our  f»\  or,  itnil 
will  contjnne  to  do  so  with  increaaing  force. 

"  Unifleation  of  the  coinage,  like  all  similar  questions,  sliould  be  taken 
np  without  hiaa  and  conniderwi  on  the  b)-o»4l  gi-oiuid  of  national  lut«v»l. 
jit  tile  proper  time,  when  the  eonntry  is  restored  l«  a  normal  rtuanrial 
eondition,  and  tlie  public  ask  a  change  in  this  rcRanl,  it  may  be  wi*ll  w 
appoint  a  commission  of  exjwrts,  carefully  to  consider  the  (jaestion  in  it) 
varions  bearings,  Beflection  and  further  observation  here  and  elucwhw* 
may  snggest  the  foundations  for  a  better  and  mon-cndurinii  aytttwu  than 
the  one  now  proposed,  which  in  the  nature  of  things  is  but  n  provinJoiMl 
one.     Permanency  m  etpially  imjiortant  with  uniformity  in  our  roinaeK 

"  John  Quincy  Adams,  who  spent  several  years  in  studying  the  quntliiMi 
of  uniformity  in  weights  and  measures,  and  iiicidentally  in  that  of  ««■■ 
age — indeed,  the  latter  cAnnot  be  separated  fh>m  tlie  other  two— «ay«: 

"  ■  If  there  be  one  conctnsion  more  clear  than  iinother,  dedncible  fnmiall 
the  history  of  mankind,  it  is  the  danger  of  hasty  and  ineonsiiierale  Ifp* 
lation  upon  weights  and  measures.  From  this  conviction,  the  restill  «f 
all  inquiry  is,  that,  while  all  the  existing  systems  of  metrology  are  vi-n 
imperfect  and  suset^ptible  of  improvements,  involving  in  no  small  <le^ 
the  virtue  and  bappinesji  of  futnre  age.s;  while  the  impression  nf  ihi" 
truth  is  profoundly  and  almost  universally  felt  by  the  wise  and  powrfW 
i)f  the  most  enlightened  nations  of  the  glolw;  while  the  spirit  itf  inipnw 
,  inciil  is  oprijiting  with  an  ardor,  perseverance,  and  zeal.  Imnomhl'- 1" 
the  human  character,  it  is  yet  certain  that,  for  the  successful  terminatit* 
of  all  these  labors,  and  the  final  aeeoniplishment  of  the  glorious  objfri. 
I>ennanent  and  universal  uniformity,  legislation  is  not  alone  coai|M<i?nt. 
All  trifling  and  partiiil  attem])ts  at  change  in  our  existing  system,  ii  i' 
hoped,  will  be  ate-iwUIy  disconntenancwl  by  Congress.' 

"In  this  conclusion,  which  ajiplies  with  even  greater  force  to  iwinaff* 
a  fa<;t  fully  rocognize<i  by  Mr.  Ailams  liiniself,  the  irommiti*?*  may  rafrfT 
now  unite. 

"For  the  reasons  herein  set  forth  it  is  respe<rtfnlly  n'commended  th*' 
the  bill  be  not  now  passed  into  a  law." 

MK.   DUSMSC'S  srciUEHTIONS.' 
Mr,  <reorge  F.  Donning,  su|H'rintendent  of  the  United  States  **"•' 
ofHce  in  N^ew  York,  in  a  letter  to  Mr.  Dubois,  of  the  Philmlelphiii  mi"'- 
'Appended  Ui  tie  reporl  or  Senator  Uorgan. 
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y  8, 1868,  expresses  his  views  as  given  below.    In  forwarding 
»r  to  Senator  Morgan,  Mr.  Dubois  expresses  his  hearty  conenr- 

lie  present  weight  of  the  gold  5-franc  piece  is  not  justified  by  any 
c  reasons  better  than  the  mathematical  accident  that  620  weigh 
a  kilogram,  a  circumstance  which  has  not  the  slightest  import- 
riie  fact  is,  this  fractional  and  inconvenient  weight,  which  the 
I  now  invited  to  adopt,  was  not  fixed  upon  by  the  French  them- 
)y  design,  but  as  the  unavoidable  result  of  a  false  theory.  The 
coinage  law  of  the  7th  Germinal  An.  XI  attempted  to  make  a 
standard,  aud  to  fix  the  ratio  of  gold  to  silver  as  1  to  15^.  Then 
very  sensibly  adjusted  the  weights  of  their  silver  coins  in  integral 
8,  5  grains  for  the  franc,  and  25  grains  for  the  5-franc  piece,  they 
npelled  to  accept  for  the  5-franc  gold  piece  the  interminable  deci- 
ating  from  the  division  of  25  grains  by  15.5,  viz :  1.61290322580645. 
lie  awkwardness  and  inconvenience  of  this  weight  can  best  be 
>y  giving  the  weight  of  a  few  of  the  gold  coins  of  France,  Great 
and  the  United  States,  as  they  will  be  if  the  proposed  unit  is 
I: 


Denominations  of  coins. 


FRKNCH  COINS. 


e  francs, 
id  francs 


BRITISH  COI5S. 


ig  piece 


)igns. 


UNITED   8TATC8  COIMS. 


ad  franca— French 

ad  donars— United  States, 
ad  pounds  sterling 


s, 


•a    « 

^  8 

to  S 

a 


MiUigram$. 
1, 612. 90:) 
8, 064. 516 

38,258.064 


1,697.196 

8,135.983 

40, 679. 915 


1, 671. 813 

8,359.064 

16, 718. 129 

33,436.256 

(TroNM. 
322.5806 
1, 671. 8129 
6,135.9840 


Sab 
-a& 


I 


Milligram*. 
♦1,612.903 
*8, 964. 516 
*39,25e.064 


1 1,619. 903 

t8, 064. 516 

140,322.580 


;i,  612. 903 

18,064.516 

1 16, 129.032 

:32,2S8.066 

Oraau. 
322.5806 
1, 612. 9032 
8, 064, 5161 


o 


of 

> 

a 
cr 
H 


Qrain$» 

24.8908 

124. 4544 

497.8177 


24.8908 
124. 4544 
6-;>2.2721 


24.8908 
124. 4544 
248.9088 
497.8177 

4, 978. 1769 

24, 890. 8840 

124, 454. 4280 


*  Mo  change. 


t  Redaction  0.88  per  cent. 


I  Redaction  3.58  per  cent 
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^B         '■  .i.  The  i'liUowiiig  table  shows  tJif  weight  of  the  samp  dpnoraiualiim' 
^B    of  coin,  &c.,  b>-  wloptiug  16^  millignims   ioHtcad   of  1G12.9  fur  iIil^ 
^H     monetarv  uiiit : 

L 

1 

1 
r 

[ 

• 
■ 

J 

ncmcH  com. 

e.(]iH.»i«          ••.iM 

39LSK.aM           -Ji!.iaa 

I.WJ.1M               H.BW 
40Bni,lltS               IW,)U) 

i.ni.oi]  ,        :t.M 

lfl,7IH  l»    1           :iC.J0O 

M.06.S1U            :it*oo 

nr*iu.                  Orww. 

i,ini.ei3            i.m 

T 

^H                                   aUTtni  coin. 

"■""""""■■» 

H*ir«ci> 

"  4.  It  uiU  be  notivnl  tbat  the  proiH>»e<l  iiuit  of  1<>20  Diitligr.iins'  btutliP 
merit  of  ofFering  to  (Ireat  Britain  an  evi-n  comproniitue  of  the  differeDrf 
between  her  jireiwiit  (linage  mid  tliat  of  Fninee,  iiiisteiid  of  a  redurti"!! 
of  tlie  British  gold  eoinn  of  j^  i)er  eentani  to  make  tlieui  e<)niil  to  tbr 
Freach  (M>iaR.  Tlie  miit  of  UUO  milligrams  exaetly  splits  the  differenir. 
reqiiiriag  an  iiicreaHc  of  the  Fi-eaeh  coins  of  -^  pet  eeiitina.  «iul » 
diminution  of  ^^  i»er  centum  in  tlie  British  coins.  This  difTereia-e u"" 
slight  as  hardly  Ut  call  for  any  legid  adjustaientt*  of  existing  (routnrt* 
ill  either  couutr>- ;  and  while  la  the  United  Stntes  sadi  an  a(\jnstiDmr 
will  donbtlesH  be  i-eipiin-d,  tlie  projuwed  unit  of  1020  makes  the  rednitiiw 
of  onr  (!oiii8  almost  one-half  t>er  centiuii  less  than  woald  be  effecttnl  !■> 
the  nnit  of  1(»12.1».  The  exact  diflerence  as  shown  by  the  above  talilw'' 
tVo  '•'  ""^  1'*'*'  t'catum, 

"  ">.  There  is  another  very  imiwrtiint  iidvantnge  offered  by  the  uiiit  "* 
Ui'JU  milligramH,  which  you  and  all  wliohiivctodowith  mint  cahiilaliixi'' 


eiU'l  equivHlont  of   IG'it)  milli|tr>iiiB  is  iii  Iirjy  f^rHius  35.0004 

■>r  isisf  iovulvea  k  diicrrpancy  in  calcuktloot  uf  onljr  one  cent  in  fVOU, 
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rill  appreciate.  I  allude  to  the  facility  of  making  calculations.  I  will 
lOt  attempt  to  exhibit  the  difficulties  in  calculating  value  from  the 
tan<lard  weight  when  the  relation  is  expressed  in  such  iuterniiiiabh* 
ecimals  as  must  result  from  the  adoption  of  the  unit  1012.9.  But  you 
rill  see  at  a  glance  the  facility  of  dealing  with  the  unit  of  1620. 

**  The  weight  of  1,000  francs,  or  $200,  or  £40,  at  1620  milligrams  t4)  tlie 
lollar,  would  be  324,000  milligrams.  These  values  are  readily  deduced 
roni  the  weight,  as  will  be  seen  by  the  following  examples : 

Fnfcoce.  United  States.  Great  Britaiu. 

Milligrams  324,000  Milligrams  324,000  Milligrams  324,(KH) 

^9=.%,000  -T-  0=36,000  -^(K)=3,(;00 

4-0=  4,000  -r  9=  4,000  -r90=  £40 

-5-4=  1,000  francs.  -r20=   $200 

**  The  alMjve  divisions  are  i)erformed  mentally  without  difficulty,  and 
the  rule  of  calculation  is  exceedingly  simple.  It  is  not  at  the  mint  aloiu\ 
nor  chietly,  tlmt  this  facility  of  calculation  will  be  api)reciated.  The 
tnuisactious  in  coin  and  bullion  the  world  over  will  be  simplitied  by  it. 
rbe  exiKTts  at  the  mint  can  soon  adapt  themselves  to  any  system,  how- 
ever complicated ;  but  for  the  convenience  of  commerce  the  relation  of 
height  to  value  in  the  coins  of  the  world  ought  to  be  simple. 

^6.  If  the  troy  system  of  weights  is  to  be  continued  in  this  country 
and  Great  Britain,  it  will  be  immensely  im])ortant  that  the  mont»tary 
Utat  expressed  in  milligrams  should  be  easily  convertible  into  troy  wei^^iit . 
A  glance  at  the  tables  given  above  will  show  the  discrepancy  b(»tweon 
Uie  unit  of  1612.0  and  the  troy  system,  and  also  the  beautiful  and  almost 
ftiarvellous  hannony  eft'ected  by  the  unit  of  1620  milligrams. 

**7.  I  trust,  however,  that  Mr.  Sherman's  bill  will  contain  a  w^ctimi 
ftiaking  the  use  of  the  French  system  of  weights  obligatory  in  all  the 
flints  of  the  United  States.  This  change  would  seem  to  be  almost  a 
tecefvsary  part  of  the  plan  of  monetarj'  unificati<m  of  the  world's  coiiia^rc : 
Mad  it  wcmld  cerUiinly  be  a  jiulicious  method  of  partially  familiari/in<r 
tkeconutry  with  the  metrical  system,  the  universal  adoi)tion  of  which. 
oren  if  not  perfect,  is  so  devoutly  to  l)e  wished.^ 

BILL  INTRODUCED  BY   MB.    KELLEY. 

In  the  House  of  Rei>resentatives,  July21, 1868,  Hon.  William  D.  Kcllev, 
%f  Pennsylvania,  introduced  a  bill  designed  to  promote  the  establishuient 
%f  an  international  metrical  system  of  coinage.  It  was  read  twi<(*  and 
Ccferred  to  the  Committee  on  Coinage,  Weights,  and  Measures.^  It  pro- 
poses luiiileation  upon  the  decimal-metrical  basis,  and,  as  the  wli(>l(>  bill 
ii short  and  concise,  it  is  here  given  entire: 

"Whereas  certain  nations  of  Europe  have  adopted  and  have  proposed 
Id  the  rest  of  the  world  a  coinage  which  was  originally  based  u])on  that 
tjjFStem  of  weights  known  as  the  metrical,  but  which,  under  the  intliicnce 


1 40th  CongnBs,  2d  session,  H.  R.  1445. 
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of  circiuiiKtaiiceM,  1ih«  (Ifpiirtdil  frt>in  iLs  inteiulMl  cliaractor;  and  vfai-rv^ 
tlit;rti  in  un  iMHiiitHl  extH'ctiitiiin  tlmt:  tliiKi.-hiii'iieU^rut'siiii|ilun''l»ti(Hiiit>r< 
to  metriciil  wei}{htJ4  will  hv  iillirniililv  rctiinnfl  to;  iiiiil  wherca*  the  miu 
age  of  the  ITuiteil  States  (mhi  be  hnmylit  iiit<i  e-\a<-t  ponfarmitj-  witlt  nwr 
ricitl  weights  by  a  i;hangc  in  ha  vahie,  amoanliiig  T»  Ifwt  lluui  oni^tfaini 
of  one  ]>er  centiuu  in  the  case  of  gold  coiiia:  Tlicrefore, 

"fie  it  t-iuwtvd  Ay  the  Seiuite  and  Hotme  of  HfprenenUiHren  of  the.  VnitrA 
Sfate«  of  America  in  i'lmrrn^if  amfcmhled,  Tliiit  tin;  gold  lifn"aft4^r coiuwl 
by  tliH  Uuitod  HIhU'm  ijIiuH  t-oiitfttu,  for  eiu;li  dollar  of  deiioininaliaiiHl 
\'alue,  one  aiid  one  luilf  t,Tniii8  of  pure  gold,  and  nhall  weigh,  forfwh 
dollar,  one  and  twothii-ds  gninm,  Hie  proiwrtion  of  alloy  Iieing  Ihiw  kept 
a»  one  to  t«u. 

"  Skc.  2.  And  be  it  further  en/jcW,  Tiiat  siii-li  coinn  sliftll  l««>  Ifgal  ti-ihIi-i* 
in  payments  arising  from  eontnteUi  uintlt'  at  any  liiue  iiftiT  llii-  llr<I  uf 
Januai-y,  eighteen  hundred  and  Hixty-niiie,  and  that  in  rase  of  nil  ollm 
paynii'iits,  including  tliotw  from  the  United  States  t«  il«  rrMlitota,  on* 
tlioututud  and  threo  dollars  of  this  new  coinagi^  nhall  be  the  legal  ec|iiii 
alcnt  of  one  thousand  dollars  of  the  old  eoinage  of  the  United  Hlarw, 
Huvb  being  their  actual  relative  values. 

"Sicc.  H.  And  be  it  further  enacted,  TIiatKuebeoinH  shall  have  KtHnti*^ 
upon  them,  iu  additiou  to  other  devicea,  tJieir  weight  in  granix  auil  iIk 
inscription,  niue^tentha  tine. 

"Sec.  4.  Aiul  br  it  further  enacted,  That  the  silver  half  d..n;in*,aijd  all 
Kuialler  silver  pieces,  hereatter  to  be  t^oineil,  shall  consiiit  of  stauilani 
silver,  nine-tenths  fine,  and  shall  be  of  the  weight  of  twenty-five  gram 
for  eaiih  dollar  of  denominational  vnlue ;  and  ahall  have  their  wiaglit  wil 
flnenesH  legibly  Btamjted  n[>on  thetn ;  and  shall  be  legal  tenders  for  Ik  | 
pajiueiit  of  all  sums  not  exceeding  ten  dollars." 

The  provisions  of  the  foregoing  bill  are  in  aceordam-e  with  the 

VIEWS  OF  MR.  E.  n.  KLLIOTT. 

At  the  n»-eting  of  the  American  Association  for  the  Advaiiremmt t' 
Science  at  Cliieago,  iu  ISGl  and  ItWitt,  Mr.  £.  B.  Elliott,  of  Wasbinf- 
U)U,  1>.  0.,  read  a  paper  upon  "The  Metrical  UniAcatiou  of  InteruatioMl 
Coinage,"  iu  which  was  advocat'ed,  if  any  immediate  cliunge  HhouM  h( 
deemed  uc(^esaary,  the  adoption  of  gold  coins,  which  nhoald  tiaveroT 
niniple  relations  with  the  gram,  the  metric  nnit  of  weight.  The  pn^Nwd 
French  coinage  did  not  have  this  simple  relation,  whereiu)  the  |>rani 
weight  of  our  own  gold  coins  is  almost  stiictly  metrical,  the  \'uriatiM 
being  only  about  three  mills  in  the  dollar. 

lie  also  eddied  attention  U>  the  im]Hirtiiut  fact  tliiit  the  pritiri|>al  p^ 
coins  of  the  United  States,  Russia,  Spain,  and  certain  slates  of  C(* 
trnl  America,  were  so  nearly  metrical  (giving  the  exact  niunerical  i^ 
tfoiiH  In  eaeh  eas«>)  that  a  change  in  the  laws  making  thvm  «triM^ 
Hu  wonld  prove  only  u  nominal  changii,  no  recoinHge  lN>ing  uemwir)- 
He  also  called  att«utiou  to  the  fact,  of  still  higher  interest,  thai  ui  1^' 
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11  G^nnany  and  Anstria  adopted  a  strictly  metrical  coinage  of  gold,  by 
iitahlixiliing  the  Union  crown  and  half-crown — the  former  conbdning  pn»- 
isely  ten  granm  and  the  latter  tive  grams  of  fine  gold.  These  several 
i>antrie.s  which  may  be  C4illetl  coiintrie^s  of  metrical  cx)inage,  have  a  poj)- 
iliitioii  of  about  200,000,0(K),  a  number  greatly  exceeding  the  population 
^  the  countries  following  the  gold  cx)inage  of  France,  with  its  complex 
ind  cumbnms  relations  to  the  metric  unit  of  weight,  the  gram.  He 
lUoded  also  to  the  fact  that  several  of  the  most  prominent  scientific  men 
of  Fnince  and  ]k*lgium — among  others  the  eminent  M.  Chevalier — were 
eimestly  opposed  to  retaining  the  existing  coinage  of  those  countri(»s, 
nmply  on  the  gnmnd  of  [in  want  of  harmony  with  their  beautiful  system 
of  weights  and  measures. 

These  views  of  Mr.  Elliott  are  exemplified  by  the  following  tabular 
ixhihit  of  the  I'elations  of  the  existing  and  proi>osed  systems  of  coinage: 

Examples  of  exintiny  and  proponed  syniemH  compared. 


CzMair  rnitv«l  Rtntfii  lyhtem 
rltKljr  approxluatet  to  the  me- 
Irfnl  »j»trin. 

9-10  of  pare  luvUl  to  1-10 
of  alio  jr. 


($3)  5.01ft 
grami. 


foU.— U>fral 
'  la  paymeat  of  > 
■u. 

Hia  0<  Taloe  of  ^ld(  U{  (near- 
to  rilver.  \   ly)  to  1. 

Itfal     tender  I 

^    (nearly  I 
aaly  la  payment  ofl 

I     fframii. 
^uU  amooot^.*  f 


Metrical  lyitem,  should  be  adopted. 


9-10  of  pure  metal  to  1-10 
of  alloy. 


I  (13)  Sgrami. 


Syiitem  which  it  la  thought  Hhould 
not  be  adopted. 


910  of  pure  metal  to  1-10 
of  alloy. 


15tol 


(ID  25gra»m  (the  legal  tender 
itilver  5*franc  piece  of  France.) 


ni3)  30-31  of  5  grams,  or  4.8387 
gramfi.  (Th**  gold  legal  tender 
15-frnnc  piece  of  Franco.) 

141  (neariy)  to  1. 


(II)  23  2-10  (nearly)  grami. 


The  fineness  of  both  the  gold  and  the  silver  (?oiiKs  in  each  of  the  above- 
mtioned  systems  is  the  game,  namely  ^^  of  i)ure  metal  to  ^\  of  alloy. 
he  ratio  of  gold  to  silver  assumed  in  each  of  the  above  cases  is  a  safe 
Wtj  being  below  the  market  nite,  and  (*onse(iuently  rendering  the  silver 
oinsof  (Otsater  nominal  value  (expressed  in  gold  values)  than  their  actual 
Mtfket  values.  This  is  as  it  should  be.  The  relative  market  value  of 
■Id  to  silver  for  the  j)ast  14  years  has  averaged  15|  to  one. 

The  second  case — that  of  the  metrical  system — is  obviously  the  most 
baple  as  regards  the  relation  of  the  weight  of  the  coins  to  the  m<»trical 
Bit  <»f  weight,  the  ffram,  as  also  in  relation  to  the  relative  market  values 
t  sold  and  silver.    The  third  case  is  the  l<*ast  simple  of  the  three  cases. 


I  nra  dollan  being  the  limit  In  the  first  cane,  and  ten  dollars  in  the  second  and  third. 

20  6 


It)  dmoluBion,  th^  \~ariouH  systeniH  anil  nioilillcatiouH 
furvgoing  imges  aiAy  be  saccinctly  comiiareil. 

Upon  the  iie4^c«sity  aud  tuivanteges  ur  eetablishiug 
nf  monpy  of  ae<^oinit  and  coins,  and  upon  the  mlopHon  of  a  miikU'  rtanJ 
ard  of  ni>ld  f'*ntlis  line,  Iln'ivai»iH;ars  tobea  ffeiienit  uiiaiiiinily  of  oiiiuioo. 
The  tnH'fltiiin  t"  Iv  dcciik'd  tbcn  is:  wlmt  8y«t*iu  in  tlie  itltntnM't  islif 
liestT  or  wliiiJi  nf  t)it'  |iro|iosed  systeniii  ttliall  bf  adojitedl 

Tlien'  isiKMliiulit  tliiit  by  di.srpgjinliug  the  existing  syrteinB  and  loukiw 
at  ttic  siiliict:!  tlicoieti rally,  a  complete  and  Hnivereiil  deeiniol-uietik^ 
syHleni  cniild  be  d(>vi»u<d  that  would  be  far  more  complete  and  mtiKfiicUIT 
than  any  yet  proposed;  but  a^  it  nijuld  be  practiL-iUly  imiMtsiiibti-  ritrtt* 
naticiii!)  to  unite  upon  surh  a  theoretically  iR'riect  aystom,  at  leant  f** 
lunple  of  generations,  the  beat  way  is  to  arrive  at  unittcntion  by  aiqma^ 
luations,  modifying  the  existing  Rystenis  an  little  iu>  possible,  cnntii^Ml 
with  harmony,  and  Ihns  avoiding  great  ('hunger  in  value  of  mtiney"' 
ovtwunt  and  in  coin. 

There  an?  now  tiiree  prominckiit  systems  of  unittcation  proposwl ; 

1st.  That  of  the  Paris  conference,  enibo<lied  in  the  liill  intnKluiW  ft! 
Senator  Sherman. 

lid.  The  system  introdnced  in  the  Kenate  by  S<>nator  Morgan, 

M.  Till-  syst.'iii  embodied  tn  the  bill  intnxWeil  in  the  Horn*  of  K^ 
rewntiilivis  liy  Hon.  W.  1).  Kelley. 

The  system  of  Hie  I'aiis  eonference  requires  the  Tnitwl  Stales  ff^ 
dollar  to  be  diiriinislied  in  weight  fnmi  I.IITISI;!  gnun  to  1.6l:,1W."i  pao. 
OP  ■ifi'J  lM>r  eent.,  this  being  eijiiivalent  to  li'.i  'i-2  in  vabie  on  ever)  *"* 
Neither  the  giiiss  weight  of  tlie  coin  nor  the  weight  of  the  tlw'  P^ 
in  the  coin  have  cither  simple  or  convenient  relations  to  the  gram.*'™ 
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iuterminable  complex  fraction  is  required  to  express  the  weight 
cimally. 

The  second  system,  or  that  sug'gested  by  Mr.  Dunning  and  Senator 
)rgan,  requires  the  dollar  to  be  reduced  in  weight  to  1.620  gram,  or 
.0  i>er  cent.,  being  $3  10  in  value  on  every  $100.  Tlie  fraction  in  this 
se  is  not  interminable,  and  the  weight  is  much  more  simply  expressed 
an  in  the  first  system;  and,  moreover,  it  has  simple  relations  with  the 
>y  weights,  and  can  be  easily  converted  from  terms  of  one  system 
to  those  of  the  other. 

A  third  system  requires  the  dollar  to  be  reduced  in  weight  to  just  one 
id  two-thirds  (1.666666+)  gr.am,  or  ^  of  1  per  cent.,  being  equivalent 
►  thirty  cents  ($0  30)  in  value  on  every  $100.  This  may  be  called  a 
letrical  syst^^m;  for,  according  to  it  $3  in  gold  would  weigh  exactly 
grams,  and  $6  woiUd  weigh  10  grams,  and  $10  16§  grams.  The  pro- 
osed  modifications  of  existing  weights,  and  the  percentage  of  change, 
ot  only  of  the  dollar,  but  of  the  franc  and  of  the  pound,  are  shown  and 
ompared  in  the  annexed  table. 

Comparison  of  exinting  and  pro])OHed  weights. 


Syrtem  propoRvd. 


««    o  Its 

^  ±   be  S 

2   0* 

*   §»?  I, 

c    g    c  * 

»*  a  y  o 

Pi  eS  V 


I 


I.— Paris  coxferescjc 
(Sherman  bill.) 

Iw-franc  pirce 

MUrof  United  Stnteii 

•■e-HfthofaJe 


1— DUNSINO  SYSTKif. 

"J^-franc  piece 

>«>U«r  of  Cnited  Sta  eg 

^•Wihof  a£ 


3l— Metric  system. 
(Kelley  bill.) 

^v»-fr»nc  piece 

>oll«r    

Waflhofa£ 

'^yp«»nce 


Gramt. 

1. 451713  f 
1.451713  + 
1.451713-1- 

\.Af» 
1.458 
I.  458 


1.5 
1.5 
1.5 
1.5 


r    i. 


Oramt. 

1.  6l29a3 
1.671813 
1.627196 

1.  6129^3 

1.671813 
1.6271% 


1.612903 
1.671813 
1.  6-27196 
1.691997 


be  5    E 

ft     C     •* 

^  §  s 


Gram$. 

1.612903}- 
1.612903  + 
1.612903  + 

1.620 
1.620 
1.620 


*1.  666666^ 
1.  666666  4 
1.666666+ 
1. 666666  f 


• 

• 

9. 

je 

«i 

te 

s 

i> 

V 

^ 

£ 

o 

•o 

*M 

o 

O 

c 

a 

♦• 

c 

Ita 

u 

4i 

Q 

0U 

Oram*. 

Per  cent. 

0.  cooor.o 

0.CO 

—0.056910 

—3.52 

—0.  004293 

—0.88 

+0.007097 

+0.44 

—0.051813 

—.3.  10 

— 0.  007196 

—0.44 

4  0. 043763 
—0.0  5147 
+  0.039470 
—0.028330 


+  2.08 
— 0..30 
+2.43 

-1.67 


*1.6C6666  + =11=10-6. 
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ADDITIONAL  INFORJIATION  UPON  THI-:  PIIODIT- 
TION  OF  THE  PKECIOUS  METALS  IN  SEVERAL 
COUNTRIES. 

Siat«  the  foregoiag  pages  were  iiriuted,  later  statitstics  from  Au.stnilii« 
Mexico,  and  Calilomia,  liave  been  received,  and  it  is  Uias  jiuAsilite  U 
present  the  following  extractti  8Upi>lemetital  to  tlie  statistical  lufunoiiIitB 
already  given : 

AUSTKALIA. 
NL'MUKU  Ul'   UIKELBS  IN   THE   GOLD  VTKhl)». 
The  following  hiWe  shows  the  total  uiunber  of  uiiuei-H  eiiii>h\M*d  in  ik 
gold  fields  of  Victoria  from  1859  to  1S67  inclusive: ' 


AitafUaniMn. 

QMMtalMi. 

» 

E„rop„« 

Ch,„™. 

e»«p.«.i    CW»«. 

Ki.SI9 

SI.3I* 

41,290 

3s.flia 

33.407 

a,  149 

a4,5W 

aauM 
a3,!ni 

91,589 

ao.ioo 

lS.3*t     1         M 

14.401    .        a 

is,ejs    :       » 

.5,«l      1         IS 

iT.aw     '       a 
nm    j       47 

H* 



>'  III  IKtki  there  was  a  decrease  in  the  niuitberof  iiiutrtz  luinen  aat^ 
pared  wiili  1S|>;1  of  2,448,  and  it  is  a  ho[>ef^i1  sign  thnt  tlijs  yenir  it  i"  "> 
much  Hitialh'r,  and  that  iu  the  two  districts,  Ballurat  and  Ut^'chwuttk. 
where  the  decrciise  was  so  reniarkiible  in  lSlj(!,  there  is  this  ye^ir.  In  Mk. 
H  8iaall  incn-ase. 

"That  the  total  number  of  miners  iu  18G7  should  1>4>  Ultlc  muretlvn 
half  of  the  number  for  1859  is,  at  the  first  ^'lew,  Honiewhut  ]ii'r])h>xiiU- 
and  Bt'eiuingly  iiTOCouc liable  with  that  up]K*antiiec  of  ptwpcTity  vtuf^ 
ia  observable  in  nearly  every  part  of  the  colony ;  yet,  when  bikeu  id  nw 
neetiou  with  other  Ktalisties,  those  i-clating  to  roads,  pulihr  »urk*- 
municipalities,  it^riiiiltnri'.  :iiiil  slock,  it  is  even  mon«  mirprisiu];  lluii  ^ 
much  gliould  have  been  done  fur  the  {H-rmanent  im|mivrnicnl  of  ihf 


>  Thia  UUd  >uil  tliu  followiug  v: 

jTMT  i8ue." 


-efroDithe  "  M  Inoral  StUulkj  of  VkMd*  f"  *** 
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towns,  in  the  construction  of  railways  and  roads,  and  in  reclaiming  waste 
lands,  and  that  still  more  than  60,000  x>ersons  among  a  i)opulation  of 
660,000  should  continue  to  give  all  their  labor  to  the  work  of  searching 
for  gold." 

On  the  3l8t  of  December,  1867,  there  were  15,629  Chinese  miners 

engaged  in  alluvial  mining,  and  47  in  quartz  mining,  making  a  total  of 

15,675. 

AVERAGE  EARNINGS  OF  MINERS. 

The  following  is  a  statement  of  the  average  earnings  per  man  per 
aanum  for  the  past  eight  years,  without  distinction  of  classes. 


£      «.     d. 


1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 


79 

9 

3 

74 

15 

11 

67 

17 

10 

70 

9 

2 

74 

1 

9 

74 

4 

2 

80 

8 

3 

87 

1 

7 

The  mean  for  the  eight  years  is  £76  Is.  nearly. 

The  average  earnings  per  annum  of'  the  alluvial  miners  and  quartz 
miners  severally,  (using  the  mean  numbers  employed  throughout  the 
year,)  from  1863  to  1867  are  as  follows: 

Average  earniyigs  of  alluvial  and  quartz  miners. 


Allavial  minera. 


Qaartz  mlnent. 


Year. 


Numbers. 


1863 

1865 
1806 
1867 


76,343 
67.982 
65.464 
57,892 
51,719 


EamingM  per  man 
per  annum. 


£    9.  d. 
59    7  lOi 
61    6    0 
66  16    3 

66  4    1 

67  10    7J 


Numbers. 


Earnings  per  man 
per  annum. 


16,024 
15.414 
17,730 
15,685 
14,138 


£  «.  d. 

123  3  9t 

130  13  9f 

101  10  5^ 

132  17  4f 

158  11  81 


"  These  calculations  must  not  be  accei)ted  as  absolutely  correct,  though 
every  endeavor  has  been  made  to  get  accurate  data,  both  as  regards  the 
number  of  miners  employed  severally  in  allu^ial  mining  and  quartz 
mining  and  the  total  quantities  of  gold  derived  respectively  from  the 
alluviums  and  the  veins. 

"  Looking  at  the  estimates  made  by  the  mining  surveyors  and  mining 
registrars  of  the  total  yields  of  gold  from  both  sources,  as  given  by 
them  from  year  to  year,  it  seems  almost  beyond  doubt  that  a  larger 
quantity  of  gold  is  raised  in  the  colony  than  is  recorded  in  the  returns. 
What  becomes  of  it  or  how  it  is  removed  is  inexplicable. 


PARIS  tT»IVEH8AL  EXP08ITICH». 

"Tli(!  fstiiimtcii  of  thf  oflict'in  ur*-  btiiwit  on  in  form  at  ion  given  (iimti- 
tii'iitially)  by  tin-  bank  iimnagLTs  and  the  gold  buyers  in  thrir  acvwal 
divisjoQH ;  ami  tniiktng  i'vpr>-  allowance  for  disi-popftnctes  and  errore,  it 
Htill  HecniR  pnibnbl4>  tliat  t\ic  Uttai  qiiimtity  of  gt^ld,  as  re<:ordGd  erm 
ypur,  in  below  t1i(^  qnantity  H(!tna)ly  niii^. 

"  With  rtMtiMX't.  Xo  tli«  f HrniugH  of  tlic  ipmrtx  miners  the  dittivully  is  n»t 
I  great  bi>f;aiisif  there  Ik  m>ui«  chi'uk,  thoagh  an  inHiif8<^t(-ut  one,  on  tliv 
eotimatfid  quantity  of  gold  got.  This  cannot  lall  Itelow,  nor  very  greaily 
I  exceed  the  auiotint  given  in  tahlo  No.  2(),  [viz.,  l)4>4,8.^g  tonx  yielded 
,  48S,fi77  ounves  12  |wnny weigh t**,  un  average  of  10  jK-nnyweiglitit,  11 
l^init  )ior  ton,]  whieli  rthoWH  the  q  unfit  it  iej4  of  gold  iK'tuHlly  obtained  fnun 
k  cvrtutn  p!)ret>lH  of  (itiartz  enishtil.  Thv  nvenige  earnings  of  the  quHKi 
t  miner  woiUd  umoiint  to  JC141  J*.  9\d.,  if  we  assametl  that  no  more  w 
I  prothieed  than  is  set  down  in  ihjit  table ;  but  it  is  well  known  thai  it  i" 
I  Bt  pi'CM'nt  iniiiiissjhit'  to  ^i-r  loiiirnH  from  all  the  udtls. 

"It  i.s  KiiliMtaitory  tci  iiotr  lli)Jt,  in  whatever  way  til  13  niutlt'r  is  Icslwl 
thii4  liu't  is  inilis{inta1)le,  Hint  lH>th  from  the  alhniftl  mine«  and  thi-  qiuufi 
Vfina  tile  average  returns  per  man  per  annum  are  higher  this  yenrthn 
they  have  been  at  any  time  duritig  the  iiast  eight  years. " 

MAt'IIlNEHY  PtiR  WOBKINtf  AU-UVIAL  AND  QCARTZ  MIXES. 

"Tile  tables  relating  t<i  maehinery  do  not  give  u  fair  indication  oftbt 
unprovements  which  have  been  made  in  the  appliances  for  the  na» 
tion  of  gold  IVom  quart/,  veins.  The  total  number  of  engines  emplnyri 
remains  nearly  as  it  was  last  year;  but  many  small  additions  to  api* 
mtus,  which  it  is  not  possible  to  i-omja-ise  in  a  return,  have  l>eeu  iiiadi 
in  several  of  the  larger  est^abUshuients  with  good  results." 

The  numlHT  of  steam  engines  a.nd  statn))-liea<ls  fur  reduciugvein-sluff 
for  the  past  lour  years  are  as  follows : 

MiHiiig  machinery. 


Nombw. 

*"^. 

'■"'■" 

P..T™-. 

-".tr 

tM                                                    1           <4I 

B,»l 

7,T« 

(.■■ 

m                                     m 

?,BB 

m 

&1I 

«M                                                               IBO 

a.m 

9,  Ml 

rni                                     m 

».e(a 

sa 

»,»5 

Aucortling  to  the  returns  niade  by  tlie  mining  regiatrars  and  siirvej- 
ors  thei'e  are  2,381  auriferoa.s  quartz  reefs  already  oi>eued,  and  t>6Si 
ntttinre  miles  of  auviferoos  gruuiid  which  have  been  worked  more  oi  \vsf- 
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YIELD  OF  QUARTZ  PER  TON. 

The  following  table  shows  the  average  yield  per  ton  for  each  district 
tor  the  past  eight  years : 


Dhtrict. 

1860. 

1861. 
Dwi».  gr». 

1862. 

1863. 

1864. 

1865. 

1866. 
IhotM.  gr$. 

1867. 

Pwts.  gr: 

Dwt».  gr$. 

2>iet«.  gr». 

Thou.  gr$. 

DtDt$.  gr$. 

Diets.  gr». 

Ballwai 

12  13 
74    9 

8    0 
33  33 

5  15 
21  12 

4  22 
49    7 

4  16.4 
23  16.4 

5    3.9 
27  10.3 

4  21 

18    3.7 

6  21.7 

Beeebworth   

12  19.2 

Qtndhnrft 

47    1 

30    9 

14    2 

26  16 

9  16.9 

13  11.8 

9  16.8 

9  2.2 

Ifarjrboroagh 

27  21 

22  13 

18    7 

13    9 

12    5.8 

10  22.1 

11    7.3 

10    6.2 

CsMtleniaine 

22  11 

16  19 

15    7 

14    3 

13  23. 7 

13    4.9 

13  18.  5 

11   12.4 

wlrarat 

31  15 

19  13 

14    6 

10    5 

11    4.4 

13  16.7 

15  11.9 

17  17.  I 

G!pp'g  Land 

27    .'X6 

"  The  large  yields  of  1860  and  1861  are  explained  when  the  tables  to 
which  the  averages  relate  are  contrasted  with  those  for  the  following 
years.  At  first  it  was  not  possible  to  get  returns  from  many  of  the  mills, 
and  those  obtained  hatl  reference  to  parcels  which  gave  exceptional 
results. 

'*Tlie  average  yield  during  the  past  year  has  varied  from  3  peimy- 
weights  6.9  grains,  in  the  southern  division  of  the  Ballarat  district,  to  4 
ounces  8  pennyweights  13.5  grains,  in  the  Jamieson  south  subdivision 
of  the  Beechworth  district." 

Since  the  first  publication  of  the  official  mining  statistics  of  Victoria, 
information  has  been  received  concerning  an  aggregate  of  4,925,440^ 
tons  of  qmirtz,  which  have  been  crushed  and  the  average  yield  of  their 
total  was  11  pennyweights  16.14  grains  per  ton.  The  average  fin*  1867 
of  948,850^ J  tons,  in  various  districts  was  10  pennyweights  12.2  grains. 

Tlie  average  yield  of  gold  from  certain  parcels  of  quartz  tailings 
cement ''  muUoch,''  &c.,  crushed  in  1867,  in  the  several  mining  districts, 
range  from  2  pennyweights  16.3  grains,  to  5  i)ennyweights  12  grains, 
and  averaged  3  pennyweights  19  grains. 

COST  OF  CRUSUINU  QUARTZ  AND  CEMENT. 

The  prices  charged  for  crushing  quartz  and  cement  in  the  several  dis- 
tricts during  the  last  quaiter  of  1867,  ranged  from  4  shillings  to  £1  10/j. 
The  price  of  gold  per  ounce  for  the  same  period  ranged  from  £3,  to 
X41«.  6d.  The  quantity  of  gold  obtained  during  the  year  (1867)  was, 
^approximately : 

Ounces. 

From  quartz  veins, 560, 527 

Rom  alluvial  washings 873, 160^ 

Total  gold  extracted 1, 433, 687^% 


There  were,  December,  1867,  2,300  miles  aggregate  length  of  water 
^ces,  the  approximate  cost  of  which  was  £321,903. 


I 


Au  iiiterestiug  qiieBtion,  now  eugaging  a  large  sliaro  of  public  atl^-j,. 
timi,  i«  tilt-  cxtractiou  of  gold  Iroiii  aiirilVrous  pyriUw. 

The  fuUowing  atJiUtmeut^,  wbicti  bear  npon  it,  arv  tnkvii  from  Uic 
report^H  nf  tlie  miniuf;  surveyurs  and  regiHtrars: 

"  III  the  Creswick  division  1B5  taim  of  pjriten  jlelded  "51  ounces 
8  iieiinyweigbtti  of  gold,  or  an  average  of  4  ouncea  11  )teim,vweightH  1S9 
grains  i>er  ton. 

"  In  the  t'rook(»d  Itivei*  Btibdi^iHioii  two  tons  (javo  04  ouni^os  14  penny 
w«igbts,  or  at  tlie  rate  of  48  ouu(-«s  7  iM.'nn.vwt'i{;iit«  pt-r  ton. 

"  Thei-e  is  a  inachine  at  Twist's  creek  which  has  Imwh  ei-ectcd  for  ttic  iiur 
pose  of  operating  on  auriferous  pyrites,  but  no  retanut  have  yet  ("wn 
received. 

"  From  llie  Blackwood  division  a  number  of  samidcs  i\»\e  \twxi  sent  to 
Melbourne,  and  the  yield  is  said  to  be  trom  £17  to  £.'}2  jM-r  ton. 

"In  the  Biicklaud  division  one  iniui-r  tMillects  pyrites  from  tlieolduil 
races.  He  has  not  kept  a  record  of  the  yichlH.  Iiut  be  estimates  thai,  i« 
an  average,  1  ton  of  the  tailings  yicIdH  1  diiiki'  of  gold. 

"Inthe8andbui-atdi\iHiuD  themati(iK<'i'orihiM'otTi('1  viMnpanyohlfflii^ 
gold  at  the  rate  of  3  or  4  ounces  per  ton  Irom  a  few  tons  of  blanktihfi 
pnt  through  an  arrastra.  Several  eompaiiieH  are  saving  their  tuitinBK 
and,  as  many  of  the  reefs  in  this  division  eont;iin  large  ipiaiitiliesof  nu 
riferous  pyrites,  a  fair  field  is  open  t«  the  practical  chemist  and  esperi- 
euced  miner.'' 

Mr.  H,  A,  Thompson,  who  ha.i  directed  much  attention  t<>  the  extractfn 
of  gold  A'om  pyrites,  eommnnicatcd  the  result  of  his  system,  an  it  is  b 
Operation  at  Clunes,  in  a  letter  to  the  Ilendigi)  Adeertiner, 

They  are  tha.s  st-ated: 

Quantity  of  concentrated  pyrites  oi>erated  on ^  2(18  tons. 

Amount  of  gold  obtained 7WJ  oz«.  f  dwk 

Value  of  gold £3,169  7«.  ti. 

CoRt  nf  oiterating £800  It. 

Profit  on  one  yeai-'s  work £3,3WS».ii 

Proportion  of  total  gold  contents  extracted 8A  per  OHit 

Leaving  loss 14  itercent. 

The  average  retuni  of  gold  is  therefore  about  '.i  ounces  per  ton,  tai 
the  C4>st  of  extracting  the  gold  £)  )H^r  ton,  or  £1  per  ounce. 

The  prices  per  ton  for  (pushing  quiirtT'.,  &c.,  have  rangi-d  fhwn  U.  K 
£1  10*. 

The  lowest  prices  obtain  in  the  dtstricts  of  Uallarat  and  C'astlen»uiw> 
and  the  highest  in  Beechworth  and  Oi))p's  Land. 

Additional  particuhint — touching  the  weight  and  cost  of  slanipbnub 
nnd  shanks  or  litters,  the  quantities  of  quartJi  crushed  |wrheail  j«iTilir«, 
the  number  of  boles  ]K'r  square  inch  in  the  gratings,  the  qiianllt>  nf*"** 
UM-'d,  and  the  quantity  of  fpiieksilver  ivied  and  tli«  quantity  lotX—*''* 
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or  the  first  time,  included  in  these  statistics.  They  have  referepce  only  to 
lie  principal  gold  mines  in  the  several  districts;  but  they  will  not  on 
iliat  account  be  less  useful. 

WEIGHT  AND  COST  OF  STAMPS. 

^^In  the  Ballarat  mining  district  the  stamp  heads  and  shanks  or  lifters 
vary  in  weight  from  4  hundred  weight  to  8  hundred  weight  2  quarters, 
and  the  cost  is  from  £3  lis.  6d,  to  £15  10».  The  height  the  stamp-head 
Mis  ranges  from  7  to  10  inches.  The  number  of  strokes  made  by  stamp- 
heads  per  minute  is  from  50  to  85.  The  quantity  of  quartz  crushed  per 
head  per  diem  of  24  hours  varies  from  1  ton  to  4  tons.  The  number  of 
holes  i)er  square  inch  in  the  gratings  used  is  from  40  to  200. — (The  latter 
Dumber  is  made  use  of  by  the  Victoria  company  at  Clunes;  the  gi'ating  is 
fixed  at  the  back  of  the  stami)er-box.)  The  horse-power  required  to  work 
each  stamper  is  from  1  to  2.  The  quantity  of  water  used  per  stamp-head 
in  crushing  varies  from  950  gallons  to  8,640  gallons  per  diem  of  24  hours. 
Fhe  quantity  of  mercury  used  in  the  ripples  per  stamper  is  from  5  to  75 
pounds.  The  quantity  of  mercury  lost  per  stamp-head  i)er  week  vai'ies 
Brom  1  ounce  to  8  ounces. 

<^  In  the  Beechworth  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  4  hundred  weight,  1  quarter,  17  pounds  to  7 
hundred  weight,  3  quarters,  and  the  cost  from  £5  3«.  6d.  to  £13  per  head. 
rhe  height  the  stamp-heads  foil  varies  from  5  inches  to  14  inches.  The 
number  of  strokes  made  by  the  stamp-heads  per  minute  is  from  40  to  90. 
rhe  quantity  crushed  per  head  i)er  diem  of  14  hours  ranges  from  16  hun- 
dred weight  to  4  tons.  The  number  of  holes  i)er  square  inch  in  the  gra- 
tings used  is  from  60  to  140.  The  horse-power  required  to  work  each 
stamp-head  is  from  0.75  to  1.50.  The  quantity  of  water  used  i)er  stamp- 
head  in  crushing  varies  from  720  gallons  to  11,520  gallons  per  diem  of 
;i4  hours.  The  quantity  of  merciu*y  used  in  the  ripples  per  stamper  is 
from  5  to  70  pounds.  The  quantity  of  mercury  lost  per  stamp-head  i)er 
week  varies  from  ^  ounce  to  8  ounces. 

"  In  the  Sandhurst  mining  district  the  stamp-heads  and  shanks  or  lifters 
vary  in  weight  from  5  hundred  weight  to  8  hundredweight,  and  the  cost 
from  £4  5jr.  to  £8  lis.  The  height  the  stamp-heads  fall  varies  from  6  to 
18  inches.  The  number  of  strokes  made  by  stamp-heads  per  minute  is 
from  25  to  75.  The  quantity  of  quartz  crushed  per  head  per  diem  of  24 
hours  ranges  from  18  hundred  weight  to  3  tons  3  quarters.  The  number 
)f  holes  per  square  inch  in  the  gratings  used  is  from  64  to  140.  The 
horse-power  required  to  work  each  stamp-head  is  from  0.66  to  2.  The 
inautity  of  water  used  per  stamp-head  in  crushing  varies  from  4,000  gal- 
1<M18  to  8,640  gallons  per  diem  of  24  hours.  The  quantity  of  mercury 
used  in  the  ripples  per  stamper  is  from  10  to  40  pounds.  The  quantity 
rf  mercury  lost  per  stamp-heiid  per  week  varies  from  ^  ounce  to  5  J  ounces. 

"In  the  Maryborough  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  4  hundred  weight  2  quarters  to  8  hundred 


weight,  aiid  tliv  rost  irnm  £4  1»k.  (W.  to  £S  Ux.  Grf.     Tlie  height  ti^ 
StitiiiivlifudH  f^l  Viii'ieti  tVutii  H  tu  22  iiiitbi'&     TLo  uiiiiitx-r  nf  stntkea  "■■^  ^j 
by  Bttiuip-lii'iuls  pnr  raiiiut^^  is  friiiii  50  Ui  "5.     Tlie  qttnnlit.Y  of  i(ii«»rr 
crushed  per  licad  per  diem  of  24  iKiiirs  ranges  from  1  ton  to  '^  tons.   T/tr 
niiTntN-r  of  liules  per  sfiiinrc  ineli  iii  tlii'  grating  used  is  from  70  to  IW. 
Tlie  lioi'se-power  require<l  to  work  eacli  Btanip-head  is  ftoia  0.50  to  2M 
Tlic  ((iiuiitity  of  wnter  u»e<l  per  Ktamp-hend  in  crnMldng  vitrivH  fhmi  WV 
to  8,640  g:i11oiiH  jier  diem  of  2i  Lours.    TIic  ijiiuiitlty  of  iiieit^nr^'  um4  ia    i 
tlie  ripples  per  nt^mper  is  from  3  to  30  pounds.    The  iiuHnttly  of  nieiTiif> 
lost  per  stjimp-heiid  iter  we<.'k  vHiies  from  IJ  oiiiicejt  to  tt  otinoeti. 

"  III  the  Castk'iimiiie  niioing^  district  the  Htimip-heads  iind  NlmnkK  it 
lifters  vnry  in  weight  from  4  hundred  weiplit  2  qnart^rH  to  s  hniiilti^ 
weight,  and  the  cost  from  £4  2s.  !>«/.  to  £21  ll*.  (Ut.  The  height  Ihr 
Htdunp-heiidn  fall  varies  from  6  to  l-iiueheit.  The  numtH>rofi!trDke»aiMtr 
by  (ttanip-he^lB  i>er  minute  is  from  S5  to  75.  Thu  (juantJty  of  quart: 
CiiiRhed  jier  head  per  diem  of  24  hours  mnges  from  1  Ion  to  -t  I*>uii  5  kun- 
i\ivA  weight.  The  number  of  hole^  iH>r  square  ineh  in  the  giiitiugHaW 
is  from  40  to  144.  The  horse-jjower  retinirwl  to  work  fwli  iittHin]Klu-ad 
in  from  0.50  to  2.  The  quantity  of  wati-r  used  jH-r  8ttiiiip-bi-»d  in  cmA- 
ing  varies  tram  4,800  to  12,960  galloutt  jwr  diem  of  34  honr«.  Tlieipmn 
titj'  of  mercury  nsed  in  the  ripples  per  stamiier  is  IVom  B  to  40  puunik 
The  quantity  of  mereury  lost  per  stamp  head  per  wt-ek  varies  tVoni  J  onu" 
to  24  outiei'ii. 

"  In  the  Arariit  mining  district  the  stamp-heads  and  shanks  or  lin«n 
vary  in  weight  from  5  hundred  to  6  hundred  weight  S  ipiarters,  ami  tfce 
flOst  (Wim  from  £7  to  £8  8*.  Tlie  lieight  the  8tanii>-lie»ds  full  variw*  fnw 
H  to  10  Indies.  The  number  of  strokes  made  by  stamp-heads  j>er  miD' 
ntvt  is  from  <iO  to  72.  The  quantity  of  quartz  crushed  per  heatl  t>er  <\if» 
of  24  hours  ranges  from  1  ttm  5  hundred  weight  to  1  ton  10  himUird 
weight.  The  number  of  holes  per  sqiiaiv  ineh  in  the  gmtiiigs  uiwd  ii 
from  90  to  120.  The  horse-power  requireil  to  work  ejioh  stJimit-heMil  ii 
0,75.  The  quantity  of  wateruw'd  perstJimp-hcHd in erushing  varies &»■ 
4,320  to  12,9fiU  gallons  iier  diem  of  24  hours.  The  quantity  of  mercvy 
used  in  the  rijiples  iier  stam]ier  is  from  6  to  47  poiintls.  The  qtianlity  tf 
merenry  lost  jwr  stjiuip-beod  per  week  >'ftries  fi-oiii  J  oiinec  to  7  ouiwrt. 

"In  the  Gipp's  I^nd  mining  distriet  the  stamp-heails  and  shiuilU' 
lift«r»  vary  in  weight  from  Ghundi-cd  weight  t«7  liundixil  weight  iqnir 
t«rs,  and  the  eost  A-oin  £5  5jt.  to  £40.  The  height  the  stniii)>-heiidN  (kD 
varies  from  7  to  10  inches.  The  number  of  stnikes  made  by  Htuuip-lwiA 
yifT  minute  is  from  60  to  80.  The  quantity  of  quarts  erushed  ikt  b»J 
per  diem  of  24  hours  ranges  tbun  1  t^m  lOhuudnxl  weight  to  2  Ions  1  hm- 
dre«l  weight.  The  7iumt>er  of  holes  |»er  square  inch  in  thp  gntlinKs  a«4 
iti  f^iu  70  to  2.50.  The  hnrnc-ixiwiT  retjiiired  to  work  eueh  HtMi»[>-)iead • 
from  0.75  to  1.50.  The  quantity  of  water  used  i>er  stumgi-head  in  itbA 
ing  varies  from  1,600  gallons  to  25,000  gallons'  )H>r  diem  aS  24  hoonk 
'Tbis  ii  ei 
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"he  qnautity  of  mercury  used  in  the  ripples  per  stamper  is  from  10  to  37 
ounds.  The  qimntity  of  mercury  h>st  per  stamp-head  i>er  week  varies 
Pom  \  ounce  to  32  ounces." 

MEXICO. 

PRESENT  CONDITION  OF  MINING  FOR  SILVER  AND  GOLD. 

By  the  kindness  of  E.  L.  Plumb,  esq.,  acting  minister  of  the  United 
States  to  Mexico,  I  am  able  to  add  some  late  and  valuable  information 
:o  that  already  given  in  Chapter  V  upon  the  production  of  silver  and 
^old  in  Mexico. 

It  appears  from  the  recent  report  of  the  minister  of  industiy  that  the 
)roduction  of  the  precious  metals  is  greater  than  is  indi(»ated  by  the  data 
ind  estimates  obtained  from  other  sources,  upon  which  the  statements 
:iven  on  page  156  of  this  report  from  the  Statesman's  Year  Book  are 
•ased.  Instead  of  $12,500,000  to  $13,000,000,  the  producticm  is  con- 
idered  as  not  less  than  $20,000,000  for  silver  and  gold.  This  estimate  is 
lased  upon  the  returns  of  the  coinage  at  the  various  mints,  full  returns 
pom  which  are  given,  showing  that  in  the  10  years  from  1858  to  1867,  inclu- 
ive,  (including  also  the  returns  for  one  year,  1857,  for  one  mint,  Durango,) 
lie  aggregate  coinage  has  been  $173,496,910.  To  thip  nmy  be  added  an 
stimated  amount  for  the  state  of  Sonora  of  $10,000,000  more,  thus 
laking  an  average  of  over  $18,000,000  a  year.  An  abstrat't  of  these 
lint  returns  is  here  given.  The  statement  of  coinage  given  on  page 
57  is  for  one  mint  only,  that  of  Guanajuato. 

hid  and  silver  coinage  at  the  mints  of  Mexico^  from  1858  to  Wdlyinclmivej 
ten  yearSj  inchiding  coinage  at  Durango  for  1857. 


Name  of  mint. 


Silver. 


Gold. 


Total. 


I,  from  1858-1867,  10  yean '    $7,214.54037  1    $1,559,83600 

hUioahua,  from  1858-1867,  10  yearn I      5.483,000  00  382,768  00 

iraofo.  from  1857-1867,  11  year* I      6, 785, 170  25  368,  565  00 

vadalajare,  from  1858-1867.  10  yean* 3,650,364  36  96,252  00 

mujvato,  from  1858-1867,  10  yeara 

M  Lois  PotoM.  from  1858-1867.  10  yenm j | ; 

lexico,  from  1858-1867,  lOyraw 38,380.564  50         1,787,646  00  \ 


from  1838-1867,  lOyeare 

tcftteeav,  from  1858-1867.  10  yenn  .. 

Total  amount  of  gold  and  silver 


1,189,921  75 
42, 276,  448  00 


335,313  60 
701, 008  00 


$8,774, 
5,865, 
7. 153, 
3, 746, 

49,114. 

14. 170, 

40, 168, 
1,  525. 

42, 977, 


396  37 
768  00 
735  25 
616  36 
840  00 
656  50 
210  50 
231  35 
456  00 


17.3.  496, 910  43 


The  silver  and  gold  coinage  at  the  nine  mints  for  1867  amounted  to 
18,278,866. 

The  ratio  per  cent,  of  the  silver  to  the  gold  coinage  as  far  as  shown 
bove  is  843  95.26  to  4.74. 

The  following  are  the  totals  of  coinage  of  the  Mexican  mints  for  each 
ear  since  the  war  of  independence  up  to  1858,  thus,  with  the  foregoing 
ible,  completing  the  exhibit  of  the  coinage  up  to  1868,  with  the  excep- 
on  of  one  year,  (1857.) 
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Coinage  of  the  Mexiean  wimto. 


1822.. 


1824- . . 
1825... 
1820... 
1827... 
1828... 
1829... 

m-io... 

1831... 
1832... 
1833... 
1834... 
183fl..- 
1836... 
1837... 
1838... 


19,816,5: 
9,785,0 
9,S60,4 


7,448 
4,483 
,871 
,299 
,4(i0 
,87(i 


12,525,085 


1840.. 
1841.. 
1842.. 
1843.. 


,  *13,lfl2.:-i!i 
.    i;s,4::i,iii:' 

.     13,8IMIJ^ 
12,0"3,fflll 


1844 13,671J30 

1845 15,236.:i; 

1846 15.4U.4."i.'l    I 

1847 I7,fi3S,llS 

1K48 !fl*03,lf88 

1849 Ifl.3Sfi,578 

18-.0 19.3JW,33» 

1851 17,481,flM 

18.12 I8,11W,5U 

isss n.tesiw 

1854 17^49,»«> 

1855 17,593,473 

ISofi IB,303,ffl( 


This  shows  a  total  from  tbe  indepen^eiio^  of  Moxtco  in  1822  to  Iff* 
of  ♦478,392,014,  and,  if  we  iillow  SUK.fHKVHH)  for  Isr.T.  ii  tuUil  I"  ISOCol 
1680,000,1X10,  ill  round  imiiibers. 

The  aiiioiiiit  of  I'oiii  iu  rircnilHtiuii  waH  eHttniiitcd  in  180/)  at  onr 
t78,0O0,(HHt,  Hiid  Lempnorci,  in  1802,  estimated  it  at  #70.000.000. 

Ill  talcing  tJie  umount  of  coinage  as  an  iiidieation  of  tlio  total  prodor 
tion  of  Mexico,  it  is  to  be  considered  that  a  part  of  thin  (*oioaee  dut 
consist  of  a  recoinuge  of  old  and  worn  <!oin,  and  of  bullion  wliicrli  mP 
have  passed  through  the  niint«  befoi-e.  But  these  sources  of  pitm an 
more  than  <'ounterbalance<l  by  the  amount  of  silver  secrelly  esportti 
or  smuggled  out  of  the  uouutry  along  both  coasts,  and  on  the  fronlin. 
which  is  acknowledged  to  be  very  large.  LumprieH',  with  the  nffirtil 
doeumeutM  and  iufonnaliou  bi^fore  him,  states  that  the  totiil  vtiliu^  i^ 
gold  and  silver  legally  exported  aiuee  the  conquest  down  l4)  ISTv*.  iij*ri<^ 
of  3.VJ  years,  is  estimated  at  t4,«40,204,S89.  Tliu  gi\'es  •l.'t.fWT.D-Jil  u 
the  avei-age  legal  e.ipoi'ts  of  the  preinona  metaU  per  annum  frnm  t^ 
landing  of  Oortez  to  1858.' 

nEDUCTlON  WORKS  OF  PACHL't'A. 

The  following  tabular  statement  shows  the  quantity  of  nrws  witrtnl. 
the  costs,  autl  yield,  at  scvenil  of  the  mills  in  the  distriet.  Thi'iv»f 
other  twtablishuieuttt  for  working  orefl  at  San  Antonio,  T^a  rnriMsinu*.  I'' 
Enmedio,  Uv  Jesus,  (}uadahi|>e,  and  ^in  Antoiiia  Kegbi. 

'  I<«inpiiere'a  Meii««,  p.  Itl5.  Fivu  lufi-nnfttlon  lapplied  hy  Um  MtukUao  it  FmM* 
and  R.  L.  Plumb,  taq. 
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Tbe  comparatively  Oeiiresswl  condition  of  mining  in  Mpxi<'o  is  excil 
iiig  mucli  attention  there  at  t.lio  pivsent  time,  and  it  Ik  pntiNMted  tn 
abolish  some  of  tJie  tuxes  upon  mining,  nnd  to  iHTinit  tlie  fr»f  rjiwrta- 
tiou  of  ores  of  8ihT?r  and  ottier  metnln.  Au  elabonitc  rt'itort  hm  bivji 
mtult^  upon  tliis  subjet't  by  a  commission  api>uiiittHl  for  tlio  ptinw*'  '') 
tlitf  JuntJi  (le  Mincria.  As  this  reiMirt  eontains  miicli  vabiablo  geuniil 
infonnutjuu  niwti  the  industry  of  mining  in  Mexico,  and  itH  relatioiw  to 
all  other  industrieii,  copious  extmetti  have  been  tratislal^-d  and  an-  lieiv 
l»re  seated. 

RICPORT   OF    THE  COMMITTKK   OS    M1>I>"(1    TAXhW.' 
[TrBQBUlloii.  nbridgpi].] 

It  is  a  tixed  fa<-t,  demonstrated  by  the  paxt  and  alletited  by  tAc  prM^ 
rot,  that  mining  constitutes  the  uhief  resonn-e  of  Mexi<-o.  lint  tlii* 
truth  is  even  now  denii'd  by  Home,  who  contend  thai  agrj<-nltnro  i»  tht 
fiia\  Muurc^c  of  the  wealth  of  Mexico;  by  others  who  tiay  that  iiinituEv- 
turing  is  the  ba«is  of  our  prosperity ;  anil  even  by  a  few  who  a-sscrt  llwi 
Mexico  onght  t«  be  sustained  by  conunen-e.  It  has  bet-n  dwlaiwl  hj 
flame  that  the  protection  to  miuitig  Interests  haa  prevented  tlie  devdop- 
ment  of  other  induiitries.  Our  niinera  have  hifn  blamed  for  digtrins 
gold  and  silver,  to  the  neglect  of  other  mineral  weallh.  sneb  as  iiwl. 
which  is  worth  more  to  some  etuintries  than  our  mines  of  )in'<'iouH  (^f1ab  . 
are  to  us.  | 

The  chief  businens  of  our  country  is  mininfr  for  gold  and  silver.  Thi* 
is  not  because  it  has  been  cneounigcd  by  the  diftei-ent  adniinistnitioM 
«f  the  country,  but  because  it  is  almost  the  only  proHtsiblc  business. 
Though  wc  have  fertile  lauds,  indigenous  frnits,  varied  climates,  and 
extensive  sca-eoaata,  the  ct)ufiguration  of  the  land  is  such  that  the* 
julvnntages  cannot  Ite  I'cadily  utilized. 

The  central  hible-land  of  our  country  is  separated  from  either  km- 
coast  by  rugged  nuunitains  anil  deep  ravines,  breaking  it  into  lonptn- 
iliual  zones  of  different  temperatures  and  varied  pro<luctioiis ;  but  Ibii 
fact  almost  cuts  off  communication  between  those  zones  and  the  ftt- 
coast  east  and  west. 

While  such  natural  dilUculties  exist,  increased  by  territorial  extniti 
nianufactares  and  agricnlture  cannot  thrive;  beciiuse  the  cost  «f  tranfr 
l>ort  is  Mt  great,  we  cannot  conti'iid  with  foreign  comitetition,  and  ixir 
vegetable  pnsbicts  must  be  conlinetl  to  home  consumption. 

Itut  such  is  not  the  case  with  the  precious  metals,  particidariy  silvtr. 
for  no  country  can  rival  Mexico  in  the  yield  of  that  metal;  and  ttten. 
gohl  and  silver  are  so  valuable,  coni[)ai'ed  to  bulk  and  weight,  that  tnm* 
portittion  is  not  exi»eusive.    Snch  are  the  advantages  of  the  mining  rf 
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5  precious  metals,  and  this  explains  why  they  have  always  formed 
ir-fifths  of  the  revenues,  not  reckoning  the  contraband  export,  which 
3  always  been  considerable. 

VIexico  has  vast  mines  of  iron,  zinc,  lead,  tin  and  copper.  There  is 
>agh  iron  in  Mexico  to  supply  the  whole  world  for  many  years,  if  we 
i  the  material  for  smelting  it,  and  the  means  of  transportation.  For 
s  reason,  many  States  have  to  use  imported  iron.  The  other  common 
tals  are  little  used  in  the  country,  and  only  small  quantities  of  them 
^  exiK)rted  from  mines  near  the  coast  and  on  the  frontier. 
jk)ld  and  silver  mining  requires  but  little  fuel,  and  less  machinery, 
e  mining  of  these  metals  can  be  carried  on  wherever  a  mule  can  go 
th  quicksilver,  and  wherever  the  sun  shines  warm  enough  to  facilitate 
5  work;  whereas  iron  mines  require  much  machinery  and  vast  labor, 
1  can  only  be  made  profitable  where  water  or  steam  can  be  couveni- 
;ly  used;  and  everybody  knows  that  wood  and  water  are  the  chief 
nts    f  our  otherwise  favored  land. 

Stone  coal  has  been  discovered  in  many  parts  of  the  republic,  and 
tst  eventually  take  the  place  of  wood  as  a  fuel  in  our  country.  The 
ength  of  nations  is  now  estimated  by  the  quantity  of  fuel  they  can 
nmand ;  that  being  so,  our  coal  mines  must  soon  become  more  valua- 
i  to  us  than  our  silver  mines.   But  to  profit  by  this  new  mineral  wealth, 

need  cheap  labor  and  easy  transport. 

ron  and  coal  are  necessary  to  manufactures,  and  they  cannot  increase 
lon^  as  we  have  to  import  machinery.  To  import  machinery  to  advan- 
ce is  almost  impossible,  as  the  land  transport  is  double  and  often  quad- 
>le  the  original  cost  of  the  machinery. 

?'rom  what  we  have  said,  it  is  evident  that  agriculture  and  manufac- 
es  must  be  limited  to  home  consiunption ;  and  for  these  reasons  mining 
flt  have  the  advantage  over  all  other  industries. 
^ow  let  us  consider  the  conditions  of  this  internal  consumption.  If 
iduction  and  consumption  are  only  exchanges  of  excesses  between 
ferent  kinds  of  industry,  the  one  most  favored  by  circumstances 
wild  be  most  encoiu^aged,  for  the  benefit  it  gives  indirectly  to  others; 
i  in  our  coimtry  this  is  mining,  as  we  will  endeavor  to  demonstrate  in 
5  course  of  this  report. 

Jut  even  this  internal  exchange  of  the  products  of  the  country  is  very 
ited  on  account  of  bad  roads;  and  on  this  account  agriculture  and 
nufactures  are  principally  (.*onfined  to  a  limited  circuit  near  fiourish- 
:  mines,  and  depend  entirely  upon  the  success  of  the  mining  intere^sts* 

occasional  drought  or  an  early  frost,  injuring  the  par1i(5ular  crop  of  a 
tain  mining  region,  will  bring  in  agricultural  products  from  adjoining 
trict3,  but  this  does  not  often  happen. 

!fow,  as  the  different  mining  districts  cannot  be  readily  connected  by 
^  roads,  we  must  incre^ise  the  number  of  the  districts,  and  encourage 
ling  in  every  way,  principally  by  awarding  prizes  for  discoveries  of 
168  or  new  modes  of  working  them.    The  mining  board  should  pre- 
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lit  a  jJetitiim  ki  this  t;ffwt  lo  tljc  fiteneifil  goveninicnt 

L'  upi-itJiif;  of  good  roads.    It'  Coii)^'i'»s  liiul  n|ipli<Ml  hi 
]iriatioi)s  for  this  jiitrimdv,  it  would  have  c^tuverted  an  iiiiiH-tMltictivc  ttiml 
into  ft  Kuurc'C  of  public  wealth. 

lit  coiirse  of  time  t?»>oil  roads  wnidd  have  ait  imr»eii»e  inllmnu-v  tijiua 
.  our  lUit'ereiit  indu»trii^8,  and  t'lft' iifi^it^ultiire  from  it*>  strict  deiK-ndMirc 
apoD  mining.  If  onr  a(;^ioiiltiiraI  produce  could  t>e  fitDvenivntJT 
exported,  the  fertile  roRious  of  Mexico,  now  a<<  stt-rile  as  AiWean  (ImutIk, 
would  »niile  in  their  at)uudaiic«.  With  jiassablc  i-ontU,  our  ir^tii,  coal  uud 
lead  woidd  become  valuable,  and  give  Ufo  to  all  art»  and  tniikf  i-xfT<-iM4 
among  us.  But  Imfore  snch  a  lovely  pexspiTtive  can  bi-  n-alixrd.  jjiiM 
and  silver  mining  must  continue  to  be  the  [trinoipal,  if  not  the  rxrliisiTe 
industry  of  our  country,  and  our  rise  or  fall  will  dviasnd  n|M)n  it.  Lrt 
us  now  glance  at  the  Htato  of  mining  industry  in  our  rouittry  front  thr 
eorlieat  times. 

In  IMK!  Humboldt  said,  '^Therc  are  about  S(H)  mining  districts  in  At 
kingtluiu  of  Xew  Spain,  and  the  numlter  of  mines  worked  i 
amounts  t^)  3,000."  He  then  goes  on  to  enumenite  the  miuea  uil  gin 
tlieir  situation ;  and  tbougli  our  t<>rritor>-  has  bei'n  gix>atly  diuiliii^died, 
all  those  mines  mentioned  by  the  distin^tialied  traveller  yd  bvlofi];  M 
OS.  Whether  that  be  tme  0(  not,  it  ts  ocrtnin  that  our  ninea 
nnither  diminished  iii  number  nor  in  yield  of  the  pwi'ious  mctaliL 

The  same  author  classitied  the  uiinint;  distriet«  thiiri,  iH-ginniiig  M  ihr 
richest :  Zaeateeas,  L'atorce,  Oiiaiit^iuato,  Giuirisamey,  I)aningi>,  Itostrio, 
Taaeo,  Zacnalpam,  Teniasc^ltepec,   Bolaiios,   Jaliseo,  Sutioni,  Itejil  tM 
Monte,  Pachuca,  Ziinapan,  Cosiguiria^rhi,  Parral,  ItatopilUM,  Uaxw-a,  >ad   i 
Villalta. 

Sinee  Humboldfs  time  the  same  mines  have  continued  to  1h*  work 
and  the  central  groups  have  always  jielded  most.  I'm-hnes  I 
ptOB|)ered  exceedingly.  We  find  fitna  tliese  data  that  many  of  ourtiM 
mine^  have  not  been  worked  since  that  tiiiie;  and  lis  ]K)pnlatiDn  ha* 
decreiised  on  the  boniers  of  onr  countrj',  few  new  dlscovi'riea  have  bt 
made.  >Soon  after  Uplier  California  ceased  to  Iteloug  to  us  we  <n 
grieve<!  to  hear  of  the  gold  and  cinnal>ur  discovered  there  tlint  we  h 
not  found. 

Tlie  mineral  wealth  of  the  States  of  Dtirango,  Btuiora.  und  Chihmiltu 
is  gre^iter  than  all  the  rest  of  our  territory,  judging  from  certAtn  ii 
tions ;  and  it  will  be  develojR-d  as  soon  as  settlers  are  |>rotoct«t]  ttcm  ihi 
Hcalping  knives  of  the  savages.  To  etfeet  this  Congreatt  litw  r 
pawted  u  law  establishing  military  colonies  in  those  regions :  and  if  tit 
design  be  properly  aecomplisbiil  it  way  jirove  a  ]irol«-ction  to  ad^nnW 
ons  miners,  and  thus  greatly  angnienl  the  wealtli  of  the  eoimtry. 

Kven  in  those  mines  that  have  long  been  worked,  the  niaxiuun 
nens  of  the  veins  has  not  bei-n  reachetl,  owing  to  the  diflitritlty,  daitfttf* 
ud  expense  of  working  under  gnmnd.  In  this  diWcult  lirlxir  uuui>  jf* 
ofUiu  puss  and  much  money  spent  before  the  miiieit  bi'giu  to  puy.    T^ 
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srsons  who  open  mines  are  rarely  paid  for  their  toil.  It  is  said  that 
ittes  opened  in  the  16th  and  17th  centuries,  and  worked  at  intervals 
noe,  did  not  begin  to  yield  a  profit  till  the  18th  or  19th  century.  The 
irdness  of  the  material  to  be  excavated,  or  its  extreme  softness,  or  too 
nch  water,  make  the  labor  so  expenave  that  a  generation  passes  before 
paying  part  of  a  vein  is  reached. 

If  we  consider  the  want  of  skill  in  working  many  mines,  or  the  want 
'  proper  economy,  causing  so  many  to  fail  in  first  enterprises,  we  are 
Kt  surprised  that  so  few  attempts  are  made  to  open  new  mines.  Though 
miner  be  mined  in  fortune,  his  money  has  kept  many  alive,  does  gen- 
nl  good,  and  benefits  a  future  generation.  For  these  reasons  the  call- 
g  of  a  miner  has  been  considered  as  noble  and  meritorious  by  those 
ivemments  that  prefer  general  good  to  individual  profit,  and  look  to 
le  future  as  weU  as  to  the  present.  A  love  for  mining  was  once  looked 
ion  as  a  kind  of  madness,  and  men  who  were  afflicted  by  it  lost  credit. 
ny  flEurmer  or  merchant  who  wished  to  take  an  interest  in  a  mining 
ilerprise  had  to  do  it  secretly,  for  fear  of  ruining  his  business. 
Bich  as  the  ores  of  old  mines  were,  they  could  not  last,  because  the 
cpenses  of  working  the  mines  became  too  grieat.  Now  we  think  it  the 
ity  of  a  provident  and  careM  government  to  encourage  the  opening 
id  working  of  new  mines  in  every  way;  they  should  be  liberal  and  gen- 
ons  to  beginners,  and  put  no  impediments  in  their  way;  they  should 
i  exempt  from  all  tax  on  what  they  consume;  and  the  government 
loald  do  all  in  its  power  to  make  a  new  mine  pay  expenses  from  the 
iginning,  though  the  ores  be  poor. 

It  is  also  a  difficult  task  to  re-open  mines  that  have  once  been  worked; 
ater  often  fills  the  shafts,  masses  of  rubbish  stop  the  drifts,  timber  sup- 
irts  have  rotted*  and  fallen  in  the  tunnels,  landslides  have  encumbered 
le  way,  and  often  bad  air  stops  respiration.  It  was  for  such  reasons 
[ftt  mining  laws  have  always  opposed  the  abandonment  of  a  mine,  and 
quired  plans  and  specifications  of  all  mines  to  be  filed  in  the  public 
i^ves,  and  granted  so  many  pri\ileges  to  those  who  re-open  abandoned 
ines.  An  abandoned  mine  requires  almost  as  much  labor  as  a  new 
le;  neglected  work  of  no  other  kind  suffers  so  much. 
With  little  encouragement  to  mining,  it  is  no  wonder  that  only  old 
id  well-known  mines  have  been  worked  up  to  the  present  day.  If  the 
ivemment  wishes  all  kinds  of  industry  to  prosper  it  must  encourage 
ining. 

Mr.  Elhuyar,  in  his  memorial  on  the  influence  of  mining  upon  agricul- 
iie,  manufactures,  population,  and  civilization  in  New  Spain,  WTitten 
nring  the  first  revolution,  in  colonial  times,  was  so  satisfied  of  the 
iportance  of  mining  to  the  country  that  he  proposed  to  fill  the  empty 
itional  treasury  and  furnish  ever^'thing  free  to  the  miners  if  the  colonial 
rrennaent  would  give  him  the  administration  of  mines. 
Persons  not  familiar  with  mining  think  the  ores  of  mines  very  rich; 
ley  suppose  a  bar  of  silver  of  136  marks  comes  out  of  a  few  quintals  of 
21  G 
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ore.  K  this  were  the  case  the  miner  would  have  all  the  profits,  and  none 
would  go  to  the  state,  or  benefit  other  industries.  Few  have  a  just  idea 
of  the  vast  amount  of  ore  and  labor  used  to  produce  the  2,500,000  marks 
of  silver  yielded  annually  by  our  mines.  The  famous  Yalenciana  mine 
of  Guanajuato,  in  the  best  times,  only  yielded  five  ounces  of  silver  to  one 
quintal  of  ore;  at  Pachuca  and  Eeal  del  Monte  it  gave  only  three  ounces 
per  quintal;  the  best  ores  of  Zacatecas  gave  less  than  three  ounces; 
Fresnillo,  one  ounce.  Such  was  the  average  yield.  One  hundred  mil- 
lions of  ore  had  to  be  dug  out  of  the  earth  to  yield  that  sum.  This  fiict 
wiU  give  some  idea  of  the  number  of  hands,  the  quantity  of  tools  and 
animals  required  in  mining.  The  Yalenciana  mine  employs  3,100  labor- 
ers, not  counting  thousands  employed  in  connection  therewith.  At 
Fresnillo  3,400  were  employed  at  one  time,  and  many  of  them  supported 
large  families. 

About  the  middle  of  the  17th  century  the  yield  of  silver  was  500,060 
marks;  in  1630,  601,065  marks  were  coined;  and  in  1700,  the  coinage 
wa43  only  397,543  marks.  The  duties  on  silver  at  that  time  amounted  to 
26  per  cent. ;  they  have  since  been  lessened,  though  not  sufficiently,  ii 
our  opinion. 

In  1720  the  coinage  wa«  $12,000,000.  The  value  of  quicksilver  wai 
then  $62  a  quintal,  and  its  consumption  amounted  to  42,618  quintals 
In  1776  the  price  of  (luieksilver  came  down  to  $41,  and  the  ;^ield  of  silver 
was  increased  thereby.  The  college  of  mines  was  organized  that  suw 
year,  and  mining  was  relieved  from  many  taxes.  In  1802  the  eoiiiap* 
was  $27,000,000,  the  largest  ever  reached.  In  1712  the  revenue  tn»ra 
mines  was  $:],0()8,410;  in  17(>4,it  was  $0,000,000;  andin  17t>2,  $1*MMHMMN». 

Nearly  all  our  old  mines  are  vast  lieai)s  of  earth  and  <u*e  thrown  in\UA> 
too  poor  to  be  worked.  Now,  if  this  rubbish  were  wasln^d,  levigattnl,  ami 
amalgamated,  mucl.'  silver  would  be  obtained  by  litth^  labor.  As  nimt 
as  14  ounces  per  20  quintals  have  been  obtained  from  this  rt^fuse;  aini 
this  yield  would  give  a  profit  if  no  taxes  were  paid  on  it. 

Silver  is  very  uneqiuiUy  distributed  in  lodes;  a  vein  is  often  broken  M 
poor  ore  that  will  hardly  pay,  and  miners  must  work  on  uni>aid  till  tht} 
reach  a  lode  that  will  enrich  many  families.  To  encourage  this  nnistaut 
labor,  all  taxes  upon  mining  must  be  removed.  If  this  is  done,  many 
new  mines  would  be  opened  and  old  ones  woidd  be  workeil  with  a  i^t\^ 
pect  of  a  future  profit. 

The  increase  in  the  produce  of  the  precious  metals  woidd  be  nothing: 
compared  to  the  impulse  that  mining  would  give  to  agricidturo,  mann 
factiires,  and  commerce.  The  public  revenue  woidd  be  am])ly  comi^n- 
sated  for  the  supposed  loss  sustained  by  abohshing  mining  tiixes.  Trini- 
dad Garcia,  deputy  from  Zacatecas,  gives  the  following  data  of  thf 
Fresnillo  mines  when  worked  by  Proano:  from  1860  to  1803,1481,2:^1 
taxes  were  paid  on  the  profits  of  those  mines,  amounting  to  over  $120,i*iO 
a  year.  From  1806  to  1807,  only  $37,119  were  paid  in  taxes  on  the  san** 
mines.    Thus  the  government  has  suffered  an  annual  loss  of  $83^185  for 
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not  enconra^ng  Mr.  Proano's  enterprise.  From  1853  to  1862,  the  yield 
of  those  mines  was  near  $10,000,000,  making  more  than  $1,000,000  ])er 
year,  and  more  than  one-fourth  of  the  national  coinage.  Fresnillo  then 
had  a  population  of  17,000 ;  it  now  has  scarcely  5,000. 

So  convinced  of  these  facts  was  Mr.  Auza,  governor  of  Zacatecas,  that 
he  advised  congress  to  relieve  Mr.  Proano  of  all  taxes  upon  his  enterprise, 
and  give  him  as  a  loan  for  five  years  all  the  profit^)  of  the  mine  above 
$37,000,  the  amount  of  taxes  collected  on  the  mine  during  the  last  fiscal 
year. 

As  we  have  shown  that  mining  lends  such  influence  to  all  other  pur- 
suits, it  is  evident  that  it«  encouragement  would  tend  to  promote  univer- 
8S^  industry  and  peace.  What  sources  of  prosperity  for  our  unfortunate 
country! 

As  it  is  seen,  we  do  not  consider  mining  as  advantageous  to  Mexico 
from  the  nature  and  quality  of  its  products,  which  are  the  precious  metals ; 
Bor  do  we  commit  the  vulgar  error  of  giving  to  these  metals  a  value  more 
tangible  than  that  of  other  kinds  of  salable 'effect-s;  but  we  see  in  mining 
an  exhanstless  source  of  industry,  and  in  the  precious  metals  an  article 
of  trade  that  has  the  advantage  over  all  other  articles,  from  its  facility 
of  transportation  over  bad  roads  and  its  small  bulk  compared  to  it« 
value.  One  thousand  ounces  of  gold  are  worth  in  this  capital  about 
8,000  arrobas  of  sugar,  and  they  can  be  carried  to  Vera  Cruz  for  three 
or  four  dollars,  while  the  sugar  would  cost  from  twelve  to  twenty  thousand 
dollars,  over  the  same  roads.  The  ratio  of  freight,  then,  is  1  to  4,000. 
We  have  taken  for  comparison  one  of  the  most  important  of  our  agricul- 
tural products,  but  it  does  not  belong  to  the  region  of  the  central  table- 
lands, the  most  densely  populated  part  of  our  country.  What  can  be 
sent  out  of  those  regions  except  gold  and  silver?  Cotton  went  up  to  such 
a  price  during  the  civil  war  in  the  United  States  that  it  could  be  profit- 
ably exported;  but  now  it  needs  a  protective  tariff  to  enable  it  to  com- 
pete with  foreign  cotton.  If  the  precious  metals  then  have  no  limit  to 
their  production,  why  are  so  many  obstacles  placed  in  the  way  of  their 
production  and  exportation?  What  we  have  said  relates  to  mining  in 
connection  with  other  jiational  industries  and  internal  commerce;  but  it 
Is  evident  that  foreign  commerce  or  importation  is  also  much  influenced 
by  it. 

In  his  work  on  the  foreign  commerce  of  Mexico,  Mr.  Lerdo  de  Tejada 
hB»  shown  that  more  than  four-fifths  of  the  duties  on  exports  were  levied 
<m  the  precious  metals;  the  other  duties  were  upon  produce  of  the  coast 
region,  such  as  cochineal,  vanilla,  tobacco,  dyewoods,  and  other  articles 
of  leas  importance.  As  the  export  duty  on  the  precious  metals  is  very 
high,  much  gold  and  silver  is  smuggled  out  of  the  country  without  pay- 
ing export  duty.  The  time  is  now  come  when  we  should  shake  off  the 
old  pngndices  against  foreign  commerce,  and  encourage  it  rather  than 
oppose  it*  To  do  this,  and  foster  all  other  arts  in  this  country,  we  ought 
to  let  the  predouB  metals  go  out  free  without  any  tax. 
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We  will  not  pretend  to  combat  tlw;  coumiou  piviu<ii<-e  agtvinst  tlii"  fiw 

\  exiHjrt  of  gol<i  and  silver  in  bare  or  in  coin,  Ibi-  ]K>litiful  ecoauui<r  ba» 

already  demonstrate  tbat  tbuse  metiilH  do  not  differ  iu  Hiiy  rvapeet  from 

tbe  other  products  of  the  soil.     If  there  is  a  suri>li]H  of  mrtal  it  mnsl  go 

out  iu  exchange  tor  necessaries  for  home  couenmption;  Init  we  will  initiu 

that  if  the  precious  metals  are  the  only  products  of  the  country  that  havr 

DO  limit,  aud  that  mining  stimulates  agrienlture,  niauufavturu  and  ixwi- 

i   nieitie,  no  obst*H-le  should  be  jdaeed  in  the  way  of  its  produt-tiuti.  fiff 

,   by  so  doing  all  other  brunehes  of  industry  suffer  as  well  as  the  puhlic 

We  will  now  proceed  tfl  show  that  silver  has  to  pay  24  [>er  «*nl.  nf  i(» 
net  value  on  exportation,  aud  all  of  this  falls  upon  the  miner.  If  llie 
miner  were  allowed  the  fre*  use  of  the  metids  whieli  he  piviluecK,  and 
were  not  t^mpelled  to  coin  them,  noi'  prohibited  from  ex)»uiti»g  Ihem,  lie 
could  sell  his  imirk  of  pui-e  silver  at  49  41J,  its  iutriuaiv  \-alne. 

St>w  let  us  see  what  really  betwmes  of  1,I>00  marks  prodneeil  by  bia 
by  the  pi-esent  system  of  tjixea.  We  will  suppose  this  siher  to  be  pure, 
uf  the  maximum  flueuess — that  is,  I'i  dineros.  The  niuiM-  tMkeM  tills  «um 
to  the  assay  office,  where  he  has  to  pay  u  total  of  tIJ  per  iMfut..  mskinK 
$T>ti2  iiO  Ijeibre  he  gets  it  baek.  Then  be  takes  it  to  the  mint,  where  tl« 
coinage  will  cost  biin  (415  36  more.  Bnt'  tliis  is  not  all ;  neither  the 
weight  nor  the  ttnenesa  of  the  coins  which  the  miner  reeeivea  eorresiHinii* 
with  the  sum  be  is  ssid  toiveeive;  for  a  diminution  isuot  only  |teniiiilMl 
bnt  advised  by  the  ordiuanc«s  of  173S,  cha])ter  9.  Tbe  diniiuutiKi 
aUowed  is  three-thousaudths ;  that  is,  if  the  alloy  should  be  tHrj.T'fl 
parts  of  i»ure  silver,  aud  117.222  of  copjier,  txjrrespoiiding  to  IW  diiien* 
20  granos,  the  actual  alloy  is  800.78  of  silver  and  1UU.22  of  copper;  iind 
this  loss,  too,  falls  upou  the  miner. 

To  sinipUty  tbe  calculatmn,  we  have  supposed  the  silver  to  be  pure— 
tliut  is,  of  12  dineros;  but  there  is  another  loss  iu  assaying  which  we 
bavu  nut  mentioned.  Improvements  in  dociiuacy  have  shown  that  the 
precions  metals  suffer  two  kinds  of  losses  in  eupelation :  one  is  fruui  tbe 
ubsorbtiou  of  the  metal  by  tbe  crucible^  and  tbe  other  is  its  va|H>rii!atl«>i 
by  beat,  or,  more  properly  stieaking,  the  vui>or  of  tbe  oside  of  lead  wLii'h 
conies  from  tbe  crucible  cairies  oil  a  portion  of  tbe  melted  metal  «iU 
it  mechanically.     So  that  is  another  cause  of  loss  to  tbe  miner, 

Aud  here  is  another  source  of  loss :  existing  laws  retiuires  only  halves 
of  thousands  to  be  marked  iu  assaying.  Thus,  if  the  assay  valle  ftt 
tiU7^,  or  Ji,  it  is  marked  at  ^7,  because  it  is  less  than  ou«-half.  This  km, 
added  to  that  by  Hre  just  mentioned,  was  so  considerable  tbat  it  aitncMl 
the  attention  of  Mr.  Elhuyar  at  tbe  beginning  of  this  ceutur)'.  At  Oat 
time  the  only  mint  of  Mexico  was  in  tbe  capitaL 

The  loss  to  the  miuer  is  still  greatei-  wheu  silver  is  mixed  with  pM 
and  has  to  be  se^mrated,  but  we  will  not  treat  of  this  at  pn«eut,  as«e 
must  eontlne  ourselves  to  silver. 

We  think  we  have  now  demonstrated  that  the  miner  alone  beaia  l^ 
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eost  of  coining,  and  it  is  the  duty  of  the  committed  on  mints  to  propose 
a  remedy  for  this  injustice  to  our  most  worthy  producers. 

We  will  now  go  back  to  our  miner  with  his  1,000  marks  of  coined  silver, 
which  we  will  suppose  he  wishes  to  take  to  a  port.  His  whole  sum 
amounts  to  $9,415  36,  and  he  has  already  paid  on  it  $1,024  45,  leaving 
$8,391  01.  On  this  he  has  yet  to  pay  a  circulation  tax  of  2^  per  cent., 
making  $209  78.  So  he  reaches  the  port  with  $8,181  23.  On  this  again 
he  has  to  pay  an  export  duty  of  7^  per  cent.,  making  $613  59.  That 
leaves  him  with  $7,567  64  for  exportation.  State  taxes  reduce  this  to 
$7,551  91.  After  all  these  reductions  the  miner  finds  he  has  lost  24.66 
per  cent,  of  the  original  amount,  and  his  mark  is  reduced  to  $7  55,  caus- 
ing him  to  lose  $1  86  on  each  mark,  originally  $9  41. 

I  will  here  anticipate  an  objection  to  this  calculation,  which  is  that 
the  miner  is  not  always  the  exporter  of  his  silver.  No  matter ;  he  will 
still  have  to  lose  the  24.66  per  cent,  in  getting  rid  of  it.  K,  for  instance, 
he  bought  20  yards  of  linen  with  his  mark  in  bar,  if  he  had  it  coined  he 
oonld  only  buy  15  yards ;  for  the  merchant,  without  knowing  it,  would 
make  that  discount. 

These  exorbitant  taxes  make  it  worse  for  the  miner  than  it  was  at  the 
beginning  of  the  18th  century,  when  the  whole  duty  was  only  26  per 
cent 

Some  persons  fear  that  if  a  free  export  of  the  precious  metals  were 
aDowed,  not  enough  would  be  left  in  the  country  for  it«  commerce.  Now 
money  is  like  any  other  merchandise;  its  supply  will  depend  upon  the 
demand  in  the  public  markets.  Exchange  is  the  price  of  freight  on 
money,  and  it  will  go  where  it  is  wanted.  Tr^ang  to  prevent  the  export 
of  the  precious  metals,  as  the  government  has  sometimes  done,  always 
causes  harm  to  the  community. 

A  compensation  for  the  free  export  of  gold  and  silver  would  be  com- 
pensated in  nmny  ways.  Free  export  of  silver  would  increase  the  imports 
at  least  to  the  value  of  the  metal  sent  out,  and  the  duties  on  the  goods 
imported  would  amount  to  more  than  the  taxes  on  the  silver  exported. 

Our  custom-house  returns  of  last  year  show  that  the  revenue  from 
imports  amounted  to  70  per  cent.,  while  the  export  tax  on  the  precious 
metals  only  amounted  to  26.66  per  cent.,  as  I  have  stated.  Thus  the 
national  treasury  would  gain  by  the  reverse  system  of  the  present. 

This  expect<ed  increase  of  export  of  the  precious  metals  is  not  fancy, 
but  is  founded  on  the  fact  that  there  are  large  quantities  of  poor  surface 
ores  that  would  pay  for  reducing,  and  thus  give  time  and  means  for  more 
important  enterprises.  Much  labor  might  be  required  in  this  work,  but 
it  would  give  employment  to  more  persons  and  would  increase  the  con- 
somption  of  agricultural  products. 

Now,  if  the  board  has  paid  due  attention  to  our  report,  it  will  be 
assured,  as  we  are,  that  the  wealth,  prosperity,  and  peace  of  our  country 
hang  on  this  administrative  maxim :  Give  every  protection  to  miners. 

With  these  remarks  we  submit  to  the  board  the  following  proposal : 


PASIS  DNITRB8AI.  EXPOBITION. 

Let  the  c<>minitt^«  uii'  miiiiiig  jiroiMse  to  tlic  niiitiHtvr  ut'  fiii)iiicc>,  u>  t)^ 
only  way  to  elevate  rapidly  that  iiiduntry  to  the  degree  of  prospwity  ^ 
vhicb  it  is  susceptible,  tiie  absolute  exemption  of  gold  aud  silvex  frx^  3 
idl  duties  wliatever. 

Signed  by  Miguel  Yelazquej;  de  Iamvii,  Auloiilo  del  Castillo,  Igiiao-J^ 
Eiile.    Mexico,  May  25,  iSGS. 

Sm.   CASTILLO   ON   THE   ABOLITION   OP   THK   F.XPOBT   UUTIEW  US   TUB 
PRECIOUS  METAS. 

A  writer  in  the  "OpiiiiouNa^^ional"  liimng  argued  that  by  relieving 
ininitig  from  the  old  taxes,  by  whieh  25  per  cent,  in  value  of  tbe  prudurlii 
wen-  paid  to  the  govemnient,  the  public  treasurj-  would  wiOer  a  litwrnf 
11,250,000  annually,  Mr.  Castillo  replies  by  a  letter,  from  which  llio  f<'I 
lowing  extracts  are  taken.' 

Mr.  Castillo  is  soi-e  that  the  treasury  will  not  suffer  by  the  rcniovsl  uf 
this  groat  tax ;  on  the  conti-ary,  it«  i-einoval  will  Iwuelit  the  public  Wat 
ury  by  aeting  as  a  stimulus  to  all  kinds  of  industry.     He  says : 

"  It  is  evident  that  the  export  of  the  orea  of  gold  and  silver  will  tend  to 
pi-omote  their  production,  whieh  will  encourage  other  induBtrieii  Imih>' 
flfinl  to  evciy  coiiiitrj'.  The  wealth  of  our  mines  does  not  depend  apoa 
thr  rii'liiK'SK,  liiLi  ii)ii>ji  H]<'  al>nti<lanee  of  the  ore,  as  we  see  in  tlie  Boa- 
ri<i  nitm'  ;it  I'ln-liiii-a.wlii'n'  lliv  mc  only  jiiiys  12  ounces  of  silver  lo  ihiv 
quintals,  (15  marks  to  30  quintals,  as  the  average,)  or  41  T»er  arroba. 

"Tills  being  so,  could  the  Bea!  del  Monte  send  its  ores  to  Vera  Cnii, 
and  thence  to  Euro]K',  with  a  profit,  when  the  cost  of  land  tninsportatiia 
is  $1  per  arroba,  which  is  more  than  the  ore  is  worth  T  It  is  absurd  to 
think  of  it.  This  reasoning  is  equally  applicable  to  mines  far  in  Ibt 
interior. 

"Neither  is  there  danger  of  diminution  iii  the  yield  of  mines  neartbe 
sea  coast,  for  it  certainly  would  not  pay  to  bare  the  ore  smelted  abroiuL 

"  The  lessees  of  the  mints  must  have  originated  this  opi>osiiion  t«  the 
fVee  export  of  01-es  and  metals  in  bars,  for  fear  of  losing  the  proRt.'^  allowed 
them  by  the  government  for  coining,  as  well  as  the  otlier  advantages  not 
generally  knou'u. 

*'  This  act  of  Congress  allowing  the  free  export  of  the  precious  metals  ii 
every  tbrm  has  increased  the  non-prodnctive  mineral  wealth  of  our 
country.  There  are  certain  ores  of  gold  and  silver  on  our  Pacific  itHist 
that  have  resisted  our  simple  niethoil  of  reduction  and  amalgamation,  and 
they  will  ever  remain  useless  to  us,  unless  we  eucouragv  the  introdniti<>ii 
of  the  more  perfect  methcHls  of  redm^tion  used  in  Europe,  or  allow  tht-* 
ores  a  free  exit.  Their  usual  yield  is  one  mark  of  silver  to  three  qnint»l» 
of  ore;  and  as  they  contain  a  small  (piantity  of  gold,  and  of^en  of  l<^ 
and  antimony,  they  might  pay  for  ex|M>rtiug.  Tlie  working  of  such  nitw* 
wonld  occupy  an  immense  nnmlter  of  hands  now  unemployed.  TliW 
miners  would  consume  the  land  pnxlnce,  and  use  the  gn^Mls  bniughl  in 
■  eT  SigllD,  XIX :  Mriico,  November  8uld6&~ 
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>y  commerce;  new  roads  would  be  opened,  and  new  modes  of  transpor- 
^sttion  by  rivers  would  be  effected;  all  to  the  great  advantage  of  the 
country. 

^^The  prosperity  of  Mexico  depends  upon  the  prosperity  of  the  mines, 
w^hich  encourage  agriculture  and  stimulate  foreign  and  domestic  com- 
merce. 

"  The  only  question  to  solve,  for  the  encouragement  of  mining,  is  em- 
braced in  the  principle  of  political  economy:  Liberty  to  mining  indiMtryJ^ 

CALIFOEKIA. 

TREASURE  EXPORTS. 

According  to  the  commercial  statistics  of  the  first  three-quarters  of  the 
year  1868,^  the  total  exports  of  gold  bars,  silver  bars,  and  gold  coin,  for 
the  first  nine  months  of  1868  were  as  follows: 

Gold  bars $14,762,912 

Sflver  bars 8,243,718 

Gold  coin 1,572,268 

Total 24,582,634 


The  total  includes  $3,735  of  foreign  gold  coin,  $1,500  Mexican  dollars, 
$5,000  of  silver,  and  $6,135  of  dust.  The  amount  and  destination  of  the 
exports,  compared  with  the  like  period  in  1867,  are  as  follows: 


To— 


CUBA 

Ckni. 


Cantnd  American  porta 


Japaa 

Ifexieo 

Haw  York 

fiaadwieli  iMlandi 
Society  bdaadi  ... 
YaoeoaTer  island 


Total.. 
Adddntlca. 


$7,153, 

723, 

531, 

4,426, 

1.453, 

53. 

26. 

17, 311, 

8. 
50, 


465  07 
450  97 
044  55 
431  31 
659  76 
969  18 
000  00 
315  77 
300  00 
500  00 
000  00 


31, 738, 136  61 
5,993,704  00 


188B 


37,731,840  61 


$3,978,009  65 


533,200  00 

4^  639, 459  90 

941,553  47 

352, 459  46 

8,000  00 

18, 460, 421  30 

50,000  00 


95,000  00 


29, 058, 103  78 
6,  560, 729  95 


35, 618, 833  73 
2, 113, 006  88 


'Pablished  in  the  Alta  California  newspaper,  San  Francisco,  October  14,  1868.  This 
p^ier,  the  Commercial  Review,  and  other  journals  on  the  Pacific  coast,  devote  (preat  attention 
and  care  to  the  collection  and  publication,  at  regular  intervals,  of  valuable  commercial  and 
minions  statistics,  without  which  very  little  would  be  known  of  the  production  and  movement 
of  the  predoos  metals  in  the  United  States. 


RECEIt'TS  OP  TEEASUBB. 
The  receipte  of  treasure  fruin  the  interior  of  Califoruiu,  inuludiiig  tb 
bullion  from  the  State  of  Jie^-adii,  were  as  follows,  the  receipt*  for  the 
perioil  of  nine  months  in  18CT  and  1808  being  compared: 


I 


im. 

urn. 

Un«lo«L 

CoIukL 

TO^ 

UBoeto.*. 

Colo-l 

T« 

SBMhtTD 

Soalhoni 

3,3a8,B3« 

H444,9»e 
95B.51B 

t3l,973,eH 

aass.asa 

Vn.anasB 

(MM.  Ill 
1,836,090 

ToUl 

31.857,710 

3,*W.ai7 

3Mffit.»r 

IS,S83,»S 

*.«3Mei 

"»m 

RKCAPITCLATIOK. 


^^. 

IWI. 

IM. 

iBportll 

ss,08a.sjT 

«.40T.U» 



The  receipts  from  coastwise  ports  and  Victoria  {V.  I.)  for  the  period  in 
the  two  years,  1867  aud  18(18,  were: 


^1 


Co 

DdllloO. 

leei. 

!». 

O  mH  «I 

399.316 

t.m.ia» 

The  iniiKuls  of  treaaure  {exclusire  of  those  from  Virtorin,  which  i 
included  in  the  receipts  from  coastwise  iHtrto)  for  the  nine  months  nhUi 
September  30,  18C7  and  1868,  respectively,  wore  as  follows: 


PaODUOTION  OP  SOLD  "CT  TO  APRIL,  1851. 
According  to  an  estimate  given  iu  tlio  San  Friuieisro  IIpraM.  "d 
quoted  iu  the  London  Times,  May  ID,  1851,  the  prwliietion  of  gohl  in  ^ 
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Aie  from  the  1st  of  April,  1849,  to  the  31st  of  December,  1850,  was 
18,587,591.    The  custom-house  records  for  this  period,  it  will  be  remem- 
jred,  were  burned,  and  these  figures  thus  have  a  peculiar  value. 
From  the  1st  of  January  to  the  31st  March,  1851,  the  first  quarter,  it 
stated  that  the  shipments  were: 


Date. 


Jnvny .. 

Ftbniaiy 

March... 


AMtag  unoiiDt  In  bands  of  pasaengen. 


ii  Mtlmttted  that  for  the  Mine  period  gold  was  weait  overland  to  the  amount  of. 

^ped  bj  merdianta 

BlnefB*,  merdiante*.  and  broken' bands 

jiwelery  and  stamped  bnllkm 


Total. 


In  bands  of 
passengers. 


$1,042,000 
706.890 
703,800 


2, 451,  GOO 


$1,000^000 

450,000 

1,000,000 

1,517.000 


Consigned. 


16.990,868 
8,878,985 
3,088,631 

8,837,548 
8, 451. 600 


10, 089, 148 


3,967,000 


$14,656^142 


rhe  value  in  the  above  estimates  was  computed  at  $16  per  ounce  troy, 
t  the  mint  value  was  $1  60  more.  By  adding  this,  the  estimated 
lount  for  the  first  quarter  of  1851  is  carried  to  over  $16,000,000. 

NEVADA. 

Dtiring  the  summer  of  1868,  remarkably  rich  deposits  of  silver  ore  have 
m  found  in  the  White  Pine  district,  about  120  miles  easterly  from 
istin.  Large  masses,  consisting  chiefly  of  chloride  of  silver,  have  been 
:en  out,  and  it  is  exi)ected  that  the  region  will  soon  produce  large 
cunts  of  silver. 

BORNEO. 

Phe  exjwrts  of  gold  from  the  port  of  Sarawak,  Borneo,  for  five  years 
Ung  in  1867,  were  as  follows,  according  to  the  British  consular  returns 
1868: 

B $5,220 

M 9,480 

» 6,394 

16 2,250 

17 6,998 


APPENDIX  B. 

RELATIVE  VALUES  OF  GOLD  AND  SILVER 

From  statements  by  Pliny  it  appears  that  in  the  Roman  coins  tlie  valve 
of  gold  to  silver  was  as  6,760  to  336,  or  as  17^  to  1 ;  bat  this  wan  not  the 
relative  value  in  bullion,  which  appears  to  have  been  as  J4^J  to  1.  Thii 
ratio  did  not  long  eontinne.  About  189  B.  C.  the  Romans  tKtineided  wiA 
the  Greeks  in  estimating  the  value  of  gold  compared  with  silver  tt»  10 
tol. 

Ulioii  Cipher's  return  to  Rome  with  the  Rpoils  of  war,  gold  liecamp  m 
abundant  that  it^  value,  compared  with  silver,  fell  to  the  ratio  of  730  » 
100,  or  7^  to  1.  This,  however,  was  a  tiaiisieut  depression  iu  the  viiliv 
of  gold,  for,  in  the  time  of  Claudius,  about  a  century  later,  the  v»luf  <t 
gold  had  advanced  so  that  its  ratio  to  silver  becjune  as  12^  to  1.  Thi* 
ratio  appears  to  have  been  preserved  through  the  i^-igns  of  Nen  fmi 
Galba,  and  during  the  interval  between  Galba  and  Alexander  Severn^ 
or  more  than  150  years. 

Under  Constantine  the  Great  the  value  of  gold  had  rec-eded.  as  com- 
pared with  silver,  to  the  ratio  of  10^  to  1 ;  but  60  years  after  CouHtiuitine 
the  value  had  increased  to  14f  to  1. 

In  a  statement  by  Herodotus  of  the  revenues  of  Darius,  the  wn  «i 
Hystaspes,  he  proceeds  upon  the  8ui)po8ition  that  Uie  value  of  gold  to 
silver  was  as  13  to  1.  It  is  sup^iosed  that  the  valoe  of  gold  did  not  loni: 
continue  to  be  so  high  in  Greece,  for  Plato,  50  years  iifter  ^e^^>d(^l1l^ 
asserted  the  ratio  to  be  as  12  to  1.  Gold  had  at  that  time  a  lower  valw 
in  Persia  than  m  Greece.  The  ratio  in  Persia  appears  to  have  bcentt 
113  to  1. 

Gold  afterwards  became  so  plentiful  in  Greece  that  its  value  was  cwt 
mati^d,  compared  with  silver,  as  10  to  1.  This  was  about  341  yr*» 
B.  0.  It  is  supposed  that  the  value  of  gold,  compared  with  silver, 
Unued  to  be  a.^  10  to  1  for  170  years  after  the  death  of  Alexander. 

When  giuucAs  were  first  coined  in  10C3  the  value  of  fine  gtAA, 
pared  with  that  of  fine  silver,  was  rated  in  the  English  mint  at  H^  t* 
1.  Guineas  were  then  coined  as  20  sliilling  pieees,  but  were  aflwTTW* 
made  current  as  21  shilling  pieces.  In  1805  the  relative  vatne  of  1" 
gold  to  flue  silver  was  as  15^^^  to  1,  and  in  mints  of  several  ptbff 
flonntrics  it  was  rated  still  higher.' 

't'Ut  "ATrcRtiKon  theCoiusof  tbe  Redm, 
of  Liverpool :  Oiford,  IStKi.     4Ut. 


'  in  *  IsltcE  l»  th*  Xlv-  BrCiatoV  J 
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wing  tabular  statements  sliow  the  ratio  or  value  of  gold  to 
fferent  i)eriods  down  to  the  present  time : 

3  VALUES  OF  GOLD  AND  SILVER  AT  DIFFERENT  PERIODS. 


Period. 

— 4l8t  year 

I. — 18th  year,  commencement  of  gold  coinage 

I. — 18th  year,  July  9 

L— 20th  year 

I. — 27th  year 

— 13th  year,  silver  coin  debased 

T. — 4th  year 


Gold.        SilTer. 


(old  standard) 

(new  standard) 

.2d  and  3d  years,  (old  standard) . 
.2d  and  3d  years,  (new  standard) 

•Oth  year 

•9th  year 

.17th  year 

.17th  year 


9/^ 

11    16»7 

"Mi 

t6 


13m 

13fMf 

i»H 


8 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


klerchants'  Magazine  for  August,  1863,  contains  the  following 
A  covers  a  portion  of  the  period  given  above,  and  shows  the 
lue  of  gold  to  silver  at  various  periods  from  1344  to  1863,  as 
>y  the  prices  paid  by  the  mint  in  London : 


12.475 
11.141 
11.286 
11.350 
10.527 
10.331 
11.983 
11.446 
11.429 
11.400 
11.455 
12.000 
10.714 
10.000 


tol 
tol 
tol 
tol 
tol 
tol 
tol 
tol 
tol 
tol 
tol 
tol 
tol 
tol 


1547 11.400  to  1 

1549 11.250  to  1 

1552 11.186  to  1 

1553 11.198  to  1 

1560 11.315  to  1 

1600 11.100  to  1 

1604 12.109  to  1 

1626 13.431  to  1 

1666 14.485  to  1 

1717 16.209  to  1 

1816 15.209  to  1 

1849 16.632  to  1 

1852 16.371  to  1 

1863 15.069  to  1 


;.  Elliott,  of  Washington  city,  has  kindly  furnished  the  follow- 
on  this  interesting  subject  to  Commissioner  Browne.  The 
ibular  statement  has  been  prepared  by  him  with  great  care, 
\  in  some  respects  from  that  of  the  Merchants'  Magazine : 
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in  Lotnlon,/or  Ikt' 'i^  gmm /mm 
from  1841  to  1866,  iitclHsirf—i* 


Prior  to  the  op«-nitig  of  tbi 
gold  miiiM  nf  C'Hiifunil 
and  AiiHtralia. 


1848. 

1 — Transition  period. 

Since  thi)  opcuiuf;  of  0& 

foni  In  tuid  Au8t  raliaii  Bi>U 

,  ^       flelds, avtrwgc  I.VWtfll. 


RtilitH  nf  thf  market  value  of  gold  to  vilrer. 
1760  to  l.S2*.l,  inclnsire,  and  the  26  yean 
ail,  06  }feta-B. 

1760  to  1789  (30  ywiFH) 14.50  to 

17iK)  to  180U  (20  yenrs) 14.00  tfl 

1810  to  1S19  (10  yeajH) 15.60  to 

1820  to  1829  (10  years) 16.80  to 

1830  t«  1840  (11  years) 

1841  (o  1848    (8  years) 13.83  to 

DiHcuvery  of  gold  fields  in  Oaliforuio, 

1849  to  1852    (4  years) 15.60  to 

1863  to  1858    («  years) 15.34  to 

1850  to  1862    (4  years) 16.3+  to 

18t«  to  1864    (2  years) 15.37  to 

1865  to  1866    (2  years) 15,46  to 

Simplest,  aad  probably  most  convenient,  mint  ratio  of  giyhi  U>  (dint, 
15  to  1 ;  present  United  Statca  mint  ratio  of  gold  to  frHrtioiiitl  «ilnr, 
14.88  to  1 ;  United  Statos  mint  ratio  of  gold  to  silver  dollnr,  (cin-uUtiM 
limited  because  overvalued,)  16  to  1 ;  British  mint  catio  of  ffold  to  iiEhiii 
14.38  to  1 ;  French  mint  ratio  of  gold  to  silver  5-fr«ne  pie**,  (rirrnlatiai 
Itmit«4l  beeanae  undervalued,)  15.5  to  1;  Frenob  mint  rjili",  f?iM  t" 
debased  smaller  silver  coinage,  14,38  to  1. 

The  ratios  since  1850  were  deduced  from  the  serai-monthly  (inoWliMB 
of  the  price  per  ounce  of  silver  bars  in  London,  publishe<l  fnioi  timr  » 
time  in  the  journal  of  the  Statistical  Society  of  Loudon.  From  IHl  w 
1848  the  values  adopted  were  computed  from  data  fiirninheil  by  Mf. 
William  Newmarch  iu  a  valuable  paper  read  by  him  before  the  Li<ndM 
Btatisticat  Society  and  published  iu  the  journal  of  that  soeiety.  Ptob 
ITUO  to  1820,  inclusive,  the  values  were  taken  from  the  Diudin^  ttystw 
of  Mr.  Jonathan  Elliott,  which  fonns  part  of  the  vxei>uti\'e  dwmiKAU 
of  the  second  session  of  the  28th  Congress.  For  the  11  yeHr*.  l.^WH 
1840,  inclusive,  there  is  a  lapse  in  the  information  funushe<l ;  bar  it  u 
deemed  safe  to  assume  the  ratio  for  this  period  oa  15.8,  tli«  mtio  <^  ttt 
perioils  Just  prior  and  subsequent  to  the  interval. 

It  will  be  obser^wl  that  with  the  disuoverj"  and  working  of  tbe  OJt 
foruia  aud  Austxaiian  gold  fields  the  relative  vidue  of  gidd  to  ulvi-rM 
from  an  average  of  15^  for  the  eight  years  1841-48,  just  prior  to  1 
event,  to  an  uvenige  of  15g  fur  the  14  yenrs  1853-'66,  wlueh  fnUowcd 
trauaitjou  [>criod  of  four  years  1840-'52. 


APPENDIX  C. 

RULES    FOR    CALCULATION   OF   ALLOYS    AND 

VALUES. 

EULES  FOR  THE  PEEPARATIOl^  OF  ALLOYS  OF  A  GTVBN 

FmENESS. 

Manufacturers  of  silverware  may  obtain  an  alloy  of  silver  of  any 
desired  fineness  in  melting  fine  silver  with  silver  of  an  inferior  quality 
by  observing  the  following  rule:^ 

Obtain  the  difference  between  the  two  higher  finenesses,  and  divide 
by  the  difference  between  the  two  lower;  the  quotient  indicates  the  num- 
ber of  ounces  of  the  silver  to  be  raised  in  fineness,  which  are  required 
to  be  added  to  one  ounce  of  fine  silver. 

Example. — Required  to  raise  a  quantity  of  silver  of  the  fineness  of 
^Anfc  to  T^  by  the  mixture  with  it  of  fine  silver  at  ^%. 

Difference  between  the  two  higher  finenesses  yj  J^.  Difference  between 
fbe  two  lower  finenesses  xfl^.  99  -7-  33  =  3.  f^om  this  it  appears  that 
ime  ounce  of  fine  silver  at  ^^  will  raise  the  fineness  of  three  ounces  of 
sflver  at  -^^^  so  that  the  compound  will  consist  of  four  ounces  at  ^^^^ 

MODE  OF  VALUATION. 

According  to  law,  the  standard  gold  of  the  United  States  consists  in 
10(K)  parts  by  weight,  of  900  of  pure  gold  and  100  of  an  alloy  composed 
of  copper  and  silver. 

Three  hundred  and  eighty-seven  ounces  of  pure  gold  are  worth  $8,000, 
and  99  ounces  of  pure  silver  are  worth  $128.  These  relations  furnish 
the  following  proportions,  from  which  are  readily  derived  the  subjoined 
mles: 

Far  gold.— As  1000 :  ^ft,  or  as  99,000 :  128 : :  the  given  weight  multi- 
plied by  its  particular  fineness  in  thousandths  :  the  value  of  said  weight. 

For  Mver. — ^As  1000 :  -^j  or  as  387  :  8  : :  the  given  weight  multiplied 
"by  its  particular  fineness  in  thousandths  :  the  value  of  said  weight. 

RULES. 

To  find  the  value  in  United  States  money  of  any  number  of  troy 
ounces  of  gold  or  silver,  the  weight  and  fineness  being  given: 

For  gold. — ^Multiply  the  given  weight  by  the  fineness  and  by  8,  and 
divide  the  product  by  387. 

For  silver. — Multiply  the  given  weight  by  the  fineness  and  by  128,  and 
^vide  the  product  by  99,000. 

'This  and  the  followinfir  rules  are  extracted  by  special  permission  from  the  "  Bullion 
Idlers'  Guide/'  bj  George  W.  Edelman,  which  coDtains  many  valuable  tables  useful  to 
^^ers  in  the  predoos  metals. 


SHORT  METHODS  OF  CAUaTLATION. 
FOE  GOLD. 
1.   TO  CONVEHT  WEIGHT  INTO   VALl-K. 
Multiply  tbe  weight  by  double  the  flneness,  add  to  the  proda 
tiiereof,  phis  y^  of  the  ^,  the  answer  will  lie  in  cents. 
Example. — What  is  the  value  of  1,358  ounces  at  774  thoaaaudUis' 
1208x1548  =  19473.84 
^      649.128 
^  5.032 


Annicer:  *20,128.00 

By  this  rule  the  value  of  one  ounce  of  gold,  of  any  fineness,  ma 
readily  determined. 

Example. — What  ia  the  value  of  I  ounce  at  658}  thousandths! 
658^x2  =  1317. 


Awnpfsr:  413.6124 

The  division  by  129  being  somewhat  diffindt,  it  will  tx"  foiiml 
ciently  afrciirate,  in  most  ciiw^s,  to  iliviilc  by  i;il>. 

2.  TO  CONTERT  VALUE  INTO  STANDARD  WEIGHT. 

Divide  the  value  in  dollars  by  20,  this  ciuoticnt  by  20,  and  Hie  sf 

quotient  by  2,  add  the  three  quotients  together;  the  answer  will  I 

standard  ounces. 

Example. — What  is  the  weight  in  standard  ounces  of  $1.">4,686  56 

20)  154686.56 


20)      7734..'i28 

2)     386.7164 

193.3582 


Answer :  8314.4026  ounces. 

FOR  SILVER. 
1.   TO  CONTBBT  WKIOHT  INTO  DOLLAR  TAitlE. 
Add  to  the  weight  in  standard  ounces  ^  thereof,  pins  the  iS  of  (^ 
tbe  answer  will  be  in  dollars. 
Example—What  is  the  value  of  1268.30  standard  onnoesT 
1268.30 
^  115.30 
Aof,V    92.24 
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2.  TO  CONVERT  DOLLAR  VALUE  INTO  STANDARD  OUNCES. 

Subtract  from  the  value  J  thereof,  plus  J  of  this  quotient;  the  answer 
will  be  in  standard  ounces. 
^oMWiip/^.— What  is  the  weight  of  $1476  84 1 

$1475.84 


i    184.48 
i     23.06 

207.54 


Amwer :  1268.30  standard  ounces. 


TABLES  OF  DEPOSITS,  COINAGE.  EXPORTATION. 
AND  PRODUCTION  OF  THE  PRECIOUS  METALS. 


TABLE  I,— DEPOSITS  OF  GOLD  AND  SILVEB- 
Stalement  uf  lUintxitu  of  gnlA  and  »Hrer  at  the  mint  of  tke  Unittd  Slutrji,  lit 
branch  mint,  Hiiii  Franciwa,  tuigiiy  offke,  Netc   Yvrk,  and  braiu-k  mini, 
JJffBf  er,  during  th«  JiMal  yvar  ending  June  30, 1868.^ 
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Table  IV— Continued. 

mt  of  silver  coinage  at  mint  of  the  United  States  and  branches  at 
m  Francisco  and  New  Orleans^  under  a>ct  of  February  21, 1853. 


Year. 

United  Statesmlnfc, 
Philadelphia. 

Branch  mint,  San 
Francisco. 

Branch  mint,  N.Or- 
leanfl,koJan.31,'61. 

Total. 

$7,806,461  00 

5, 340, 130  00 

1,393,170  00 

3,150,740  00 

1,333,000  00 

4,970,960  00 

3,936,400  00 

519, 890  00 

1,433,800  00 

2, 168, 941  50 

336,817  80 

177, 544  10 

278,279  66 

399,314  50 

352,871  00 

314,750  00 

$1,235,000  00 
3,346,000  00 
1,918,000  00 
1, 744, 000  00 

$9,031,461  00 
8,566,130  00 
3. 475. 345  00 

$164,075  00 
177,000  00 
50,000  00 
127,750  00 
283.500  00 
356,500  00 
196,000  00 
641,700  00 
815, 875  00 
347,500  00 
474, 635  56 
723,292  64 
780,048  54 
822,000  00 

5,071,740  00 
1,383,000  00 
8. 040. 730  00 

3,943,000  00 

8,689,000  00 

1,393,000  00 

414, 000  00 

5,896,900  00 
3,169,390  00 
8,045,800  00 
3,810,641  50 
1. 143. 698  80 

525,044  10 

758. 915  34 

1. 133. 607  14 

1. 133, 919  54 

1. 136. 750  00 

tl 

33,893,069  56 

5, 961, 876  76 

15,471,000  00 

54,335,966  33 

PAHI8   traiTERSAL  EXPPSITIOR. 

TABLE  v.— TOTAL  COINAUE  OF  THE  UNITED  STATES  MIKT. 

Gold,  silver,  and  copper  oinage  at  (Ac  mint  of  the  United  State*  in  tMe 
seoia'al  yeara  from  iUentablishmentinXli^;  the  coinage  at  tkf  branch  minti 
and  the  msity  ojjlce,  New  York,  from  their  organization  to  i/mw  30,  lS68t' 
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le  BttttUtf  ottfaa  TrsiwiU7.  IMS,  pp.  440,  4«9. 
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(fee. — Cont'd. 


lean. 

Odd. 

Silrar. 

Copp«. 

TdUI. 

pu.sm«> 

13^173,(00  00 

•33,  (103  80 

(3,993.473  00 

»8,«100 

;i.s:v,ooooo 

93,  no  00 

3,401,085  00 
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3,9M,ino(« 
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19,13100 
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a,  168, 171 00 
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j.aoMoooo 
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8,213,987  77 

334,00100 

61, 357,  OcS  06 

''" 

43.447,363  35 
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34K,D0OO0 
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la,  883. 706  M 
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(M.«3,7fi7  56 
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a 

30^889^099  95 

M0,!18«9 

1,183.330(10 

32,  819,  346  81 

37,499,430  40 

1,598,640  36 

646.570  00 

3a,63e,g78Ba 

1,50S.S9116 

1,879,540  00 

43,981,113  00 

04.141,245  06 

1,509.988  48 

1.713,385  00 

97,(47,016  54 

♦331,106,709  89 

»lt,Sai.718  59 

(8.583,735  00 

(341.933,15)96 

PABiS   UNIVEKSAL   EXPOSITION. 
copper  ciiinagr,  at  the  luint  of  the  United  State*,  dx. — (.'miM. 
rruLATioN  or  coikaog  prom  its3  to  lem,  tiici.vHTVB. 
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TABLE  VI.— IMPORTS  AND  EXPORTS  OF  COIN. 

itement  exhibiting  the  imporU  and  ejrporta  of  coin  and  bullion  from  the 

United  States  from  1821  to  1868,  hwhixiiW 


■jgj, 

llfW 

J 

A>  loj        30  IB« 

. 

IBfil- 

ISO- 

'*«*• ♦ 

1,S83,S1B 

I,  we,  338 
8,235,073 


«3,8S1 
09,630 

a,Too.«ia 

850.671 


110.178,  ose 

*io,<78,ose 

10.810. 190 

10,910,180 

B,»rs,»rT 

8,5»,e97 

7.014,  SK 

6,797,  OSS 

8.797,055 

*.m,m 

4, 70*.  S3 

o,im,»6 

8.014,880 

T,S»,«9 

8,943.746 

<,Sll,131 

4.M4,Ot» 

B.  417, 014 
10,034,339 
t.  813,  <XK 


9^404,648 

99.47a,7S3 
49,  ffI4, 135 


■P»ntb*Baponof  (ta«  SccnUujrof  Iks  TnMUj— Flunoa  Haport— 1888.  p.  405. 
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TABLE  VII.-EXPORTS  OF  GOLD  AND  SILXES. 
iputed  real  valM  of  ihe  reffUttred  eiiporta  of  gold  and  mhfr 
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BULLION  PROM  THE  UNITED  KINGDOM. 

bullion  and  specie  from  the  United  Kingdom  to  various  countries.^ 


rilTer  ballion  aad  ipede. 


1859. 

186a 

1861. 

1863. 

1863. 

1664. 

1865. 

i866. 

1667. 

£129;  287 

5,712 

1,561 

1,280,215 

346,683 

287,429 

15^384,371 

396.567 

346,353 

109,946 

£1,573 

£1,85&50] 

£2,707,857 
164,227 

£289 
107,734 

£8,597 

100,292 

727,281 

1,591,269 

1,362,894 

1,223,965 

10,555,361 

108, 519 

158,007 

6,096 

£34,503 

17,400 

14,250 

1,281,063 

1, 219, 231 

1, 150, 030 

8,224,648 

62,300 

295,533 

3,075 

145,797 

£21,792 

307,379 

134,913 

911,415 

11,315^346 

609;  476 

796,064 

144,906 

51,001 

109 

9, 496, 122 

60,619 

£333,968 

348,680 

192,375 

2,051,041 

337.563 

650,946 

53,014 

50,000 

494 

8.076,334 

143.464 

9,038 

343,996 
425,040 
334,490 

7,305,663 
970,367 

1,398,078 

105,470 

389 

9,039,121 
18,629,830 

1,463.925 

231,356 

211,305 

4,760,984 

636,755 

1.056,826 

53,695 

184,781 

35,534 

19,289,430 

165,967 

103,218 

348,995 
543,311 
265,297 

9,921.524 
202,029 

1,412,724 

4,594 

110,482 

33 

8,366,122 
135,417 

565,400 
1,027,497 

617,982 

4,962.865 

82,415 

1,412,408 

30,021 

303 

4,368,582 

19,469 

3.064 

16,616,531 

19,478 

1,303 

2,995,871 
4.667 

889,334 
70,719 

103 

99,790 

9,000 

50;  170 

41 

1,797,220 

91.383 

131,747 

53,608 

95,434 

54,195 

122,472 

10,870 

30,712 

1,731,037 

234,723 

8,385 

200,681 

126,708 

57,587 

189,731 

12.834 

2,409 

25,439 

1,069,650 

118,545 

41,202 

83,394 

310 

94,778 

a^9l8 

46;  483 

190;  336 

40,669 

18,360 

96,948 

143^670 

6^698 

14.342 

645,944 

91.643 

110,489 

7,381,953 

873 

647 

30,823 

169,613 

150,358 

302,121 

184.464 

18,864 

37,528 

14,999 

416,094 

541,144 

458,392 

169,910 

96.052 
41,639 
27,434 

1,015.070 

63,679 

123 

19,437 

594,313 

89,819 

3,046 

51 

1,376,671 

368,586 

713 

7.063 

1,033,909 

461.329 

399 

166,491 
197,063 
949,331 

20,104 
401,761 
847, 2';7 

35.666,603 

25,534,768 

20,811,648 

29,326.191 

26,544,040 

23,132,300 

15,092,584 

21, 638, 611 

14.324,517 
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TABLE  vm.— IMPORTS  AND  EXP0ET8  OF  PKECI0U3  METALS— FRANCE. 

Value  of  gold  cmn  imported  into  and  entered  for  home  coiuumption  h 
France,  and  the  voliu;  thereof  exported  from.  Franee,  tHntiti^/uithing  French 
produced 


T.«. 

ForbdiDfHiii. 

•BILptlOD. 

ToW..l»rtfc 

TfmAw 

i:i,ssi,3« 

3,T«.»M 

*,4i0.716 

T,»a,i« 

11,  IM,  13« 

ii(W7,eia 

liTW,1W 

T.8Sa,138 

s,oe»,334 
11,  asi,  M 

13,116,138 
13,Ma.W« 
IS.B!i7,»« 

as.  790, 1% 

£1, 191,376 
3,713.  <ia 

i,sn.Mo 

a,30%lM 

*,500.1M 
1,MS.07S 
7,flM.aM 
11,1%  368 
IKOtO.SM 
11.7*8,  ITS 
T.KiftlOO 
9.089,800 
ll.31S,G3l 

n.i5e,i«) 

11,1»9W 

ia,WiiM 

«7a.«» 
i.wi,  tn 

a,a3e.veo 

ti.lO«,l»ll 

3,SI»,»« 

4.rett.BT6 

a.«06.TM 
7,Wl.«7 

Riiawe 

B.0SI.M9 

H,58».m 

io,>in.eM 

ilsip,so« 

im» 

m.7ti 

a,mai 
a,MKW 

lea 

^«. 

7  SUM 

U.M1.1" 

IBM „ 

.1 


TABLE  IX.-IMPORTS  AND  EXPORTS  OF  PRECIOUS  METALS— RCSSIA- 
Value  of  gold  coin  imported  into  and  ejcported  from  Ittuma} 


Import^, 

Eiportfd. 

Foreign 

HDBtan 
coin. 

Totd. 

Far«(» 
coin. 

....u.-.. 

T.- 

IBfiO 

£IS«,  IM 
133,  OOS 

£87,173 

£126,873 
I«,91l 

S75,!»3 

£283,  OW 
in9.91S 

sei.Kfi 

562,135 

£87,113 

84,511 
28^,017 
179,588 

£I,3W.1M 

Mi36,SM 
9,  128,  099 

*!»!■'■ 

115,151 

103,939 

288,093 
aw  289 

S95,2S0 
93,713 

9,801,133 
3,097,191 

*?«« 

xm-ir- 

r,  p.  313.  <IU^ 
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-A  STATEMENT  OF  THE  WEIGHT,  FINENESS,  AND  VALUE  OF 
FOREIGN  AND  DOMESTIC  GOLD  AND  SILVER  COINS." 

^dght,  fineness,  and  value  of  foreign  and  domestic  coina. 


Weight. 

FlomoH. 

a  Ml 

O-aCi 

SIS 

88S 

0.303 

900 

0.397 

BOO 

0.234 

890 

WO 

0.ST5 

BtT.S 

B53.S 

0.087 

87S 

o.eei 

870 

0.t99 

BOO 

0.W 

8BS 

0.03 

Ml 

0,358.3 

D.3SS.9 

B16 

aam.s 

899 

D.90T 

899 

D.m 

aas 

0.W 

903 

wo 

0.I1S 

986 

0.1BS 

900 

a  33* 

»1« 

o.auT 

SOB 

0,363 

see 

0.289 

179 

ceCT.s 

eae 

0.86T.5 

870.5 

1:Wfl 

875 

ft«a 

99« 

0.21S 

899 

0.8118 

870 

0.8ST 

858 

0,3!5 

SSL  a 

aesT 

868 

l.OJS 

888 

0.308 

91S 

0.357 

900 

D.HO 

900 

0.3IO 

919 

0,!«8 

809.9 

0.111 

9JS 

•oandarisaa 

lovereign  of  l8S6-'80 

{en  L'niaD  eroif n,  (minmudt 

rweatj-flTf  franca 

rwoolymllnH 

rwo.KodM 

>]d  dcnblDon 

renpiiwi 

rsnllaler 

■onrsiepdw 

-en  Ih.ler,  PnlBlsn 

■"""J""' 

fcwcobang 

laqblooD,  aTengv- ..--....,. 

>Miij  ptini,  MulmUliui 

Ill  doeuL  flew 

■engullilen 

llddodblDOD.  Bogotii 

:«eBlyiol« 

icw  UnlDd  trowD,  (eHumeil) 

7wo  nnd  SBlf  iradl,  new 

'.iihij  tttlt 

H.  LlndcnDaon.  direclor  of  <be  Unltfi 
the  8f  eKtM7  of  the  Treatury  fo 


83J.33 

tS  99.71 

4  83.18 

898.28 

B7S.3S 

8  71.98 

(164.19 

sea  87 

3  83.87 
3Blt?7 
386.06 


3  97.14 
3  4147 

7M.04 


15  45.91 
15  53.35 

19  54.00 


9  113.88 
15  43.90 


4  Bfl.39 
3  8C.44 
393^73 


PABI8   UNIVERBAL  EXPOSITION. 
I,  atid  value  of  foreign  and  Hi/mattiv  cotM— Coutiltiied. 


I 


Dutad  flUlH. 


|i».H 

1  3«.03 
9  31.99 


TbiwduUv  .... 


Bncll 

Canlnil  AmeilM... 


o.aa 

OlISI 
CL3M 


e.ta 
o.sn 

O.IK 


n<irU)»fOnia>T... 
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Weight  J  fiiwnesSy  and  value  of  foreign  and  domestic  coins — Gontmued. 


Coontry. 


Kai^efl 

Netherlandi.. 

HorwAj 

New  Oranada . 


Prasaia. 


Rome 

BoMia 

Sardinia 

Spain 

Sweden.... 
Switseriand 

Tnnii 

Turkey  .... 
Tuscany... 


Uailcd  StotM. 


SSLVSR  cours. 


Denomination. 


Sendo  

Two  and  a  half  ffolld. 

Specie  daler 

Dollar  of  1857 

Old  dollar 

Dollar  of  1858 

Half  dollar,  1835-'38.. 

Sol : 

Thaler  before  1897 . .. 

New  thaler 

Scndo 

Rouble 

FiTelire 

Newpistareen 

Rix  dollar 

Twofhtnet 

Fiyepiaitres 

Twenty  piaatrea 

Florin 


Weight. 


.  ■  * 


Dollar,  (logal) 
Half  dollar..  . 
Quarter  dollar 

Dime 

Half  dime 

Three  cent.. . 


Oz^dte. 
0.844 
0.804 
0.927 
0.803 
a866 
0.766 
0.433 

asos 
a  712 

0.595 
a864 
a667 
0.800 

ai66 

1.093 
0.323 
0.511 
0.770 
0.320 


FineneBi. 


a  859. 375 

0.406 

a200 

a080 

0.040 

a024 


830 

944 

877 

896 

901 

909 

650 

900 

750 

900 

900 

875 

900 

899 

750 

899 

898.5 

830 

935 


Value. 


900 
900 
900 
900 
900 
900 


10  95.34 

1  03.31 

1  10.65 

97.93 

1  06.20 

94.77 

38.31 

98.34 

72.68 

72.89 

1  05.84 

79.44 

98.00 

30.31 

1  11.48 

39.58 

62.49 

86.98 

27.60 


Weight  in 
graini. 


413.5 

193 
96 
38.4 
19.2 
11.53 


EXPLANATORY  REMARKS.^ 

The  first  column  embraces  the  names  of  the  countries  where  the  coins 
are  issued;  the  second  contains  the  names  of  the  coin,  only  the  principal 
denominations  being  given.  The  other  sizes  are  proportional  5  and  when 
this  is  not  the  case,  the  deviation  is  stated. 

The  third  column  expresses  the  weight  of  a  single  piece  in  fractions  of 
the  troy  ounce,  carried  to  the  thousandth,  and  in  a  few  cases  to  the  ten 
thousandth  of  an  ounce.  The  method  is  preferable  to  expressing  the 
weight  in  grains  for  commercial  purposes,  and  corresponds  better  with 
the  terms  of  the  mint.  It  may  be  readily  transferred  to  weight  in  grains 
by  the  foUowing  rule: 

Remove  the  decimal  point;  from  one-half  deduct  four  per  cent,  of  that 
ludf,  and  the  remainder  will  be  grains. 


^  ^ponded  to  the  tables  by  R.  H.  Lindermann. 
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The  foiu-th  ('.ilnnin  expresses tlio  BnenesR  in  thoiwaiidthx,  i.  f..  Ih«  nam- 
ber  of  parts  of  pui-e  gold  or  silver  iu  1,000  parts  of  thp  coin. 

TliB  flftJi  iiiid  sixth  colnniiis  of  the  first  table  express  the  viiluation  of 
gold.  Iu  the  fifth  is  shown  the  valne  an  compared  with  tlie  legal  contenlB 
or  amount  of  fine  gold  iu  our  coin.  In  the  sixth  ia  shown  the  valiw  a* 
paid  at  the  mint  after  the  nniforui  deduction  of  one-half  of  one  pT  o-nt. 
The  former  is  the  value  for  any  other  piirposeA  than  n-coinjiKe,  and 
especially  for  the  piu^ose  of  comparison;  the  latter  is  the  valne  in 
exchange  for  our  coins  at  the  mint. 

Forthe  silver  there  is  no  fixed  legal  valuation,  the  law  piini'lliii;  fitr 
shifting  the  price  aecording  to  the  condition  of  deimuid  and  sup[4.v. 
The  present  price  of  standard  silver  is  12"iJ  cents  i>er  ounce,  at  whici 
rate  the  values  iu  the  fifth  c«lunin  of  the  second  table  are  calcnlat<*<l.  Id 
a  few  vases,  where  the  coins  could  not  be  procui-ed,  the  data  are  as^Mmf^ 
from  the  legal  rate«,  and  so  stated. 

NOTES  ON  FOREIGN  COINS. 

Mr.  liindennan  adds  in  his  report  the  following  observations  on  forctlgi 
coins: 

"The  sUver  nol  of  Pern,  which  is  the  successor  of  the  jn'-si*  or  dolhir,  it 
found  to  be  of  standard  fineness,  and  the  averagfi  weight  O.W)2  ooiin 
troy.    Tlie  dflt«s  observed  are  1864  to  18fi6. 

"The  Mfsiwiu  silver  peso  or  dolhir  of  Maximilian,  of  the  dale  ISt>i, 
averaged  IH)2J  thousandths  fine,  and  0.861  ounce,  or  ll.'lj  ^nktns,  is 
weight,  upon  tiial  of  a  eouaiderable  quautity.  Tliese  two  rf|"i>rl»  «• 
fiirnished  by  the  assay  oftice  at  New  York, 

"We  have  seen  but  one  gold  piece  of  Maximilian,  calleil  "JO  ptww, 
of  the  date  I80(i,  and  weighing  1.086  ounee,  or  521^  grains.  We  had  not 
the  opiH>rtunity  of  assaying  it,  being  held  as  a  curiosity ;  but  the  wrijihl 
indicates  that  the  doubloon  fineness  of  87ri  has  been  retaiui-d.  On  Uiii 
assumption  we  place  it  in  the  table. 

"I  will  here  add  the  result  of  a  recent  assay  of  single  gold  pie«*«f 
France,  of  the  date^  1S63  to  1867,  and  mint  marks  of  Paris  anil  Stnts- 
bourgi  Tliift  is  important  in  its  l^eariug  upon  the  (piestion  of  iutenu- 
tional  coinage ;  tor  if  such  an  interchange  is  to  take  plac«,  the  re!^H>ctivf 
count  rie^  must  keep  good  faith  in  regard  to  the  flneuess  of  their  [-oiu, 
otherwise  the  matter  will  soon  come  to  an  end.  Wc  find  the  finewM 
varying  from  8i)8.u  to  809.8,  and  averaging  8i>0,:2.  This  haA  gpucrKll; 
been  the  result  for  many  years,  and  is  not  what  should  be  exiierltHl,  TV 
average  ought  to  be  iMK),  as  reipiired  bylaw.  The  Britinh  c*)in*  an-  kt-f* 
Tip  t»  the  mark," 

In  the  report  of  the  .SecrctJiry  of  the  Treasury  for  18IJ8,  .Mr.  Lindrr 
man  says ; 

"  ( )nr  silver 'dollar  is  not  received  by  the  Chinese  except  at  a  diw-iwiit 
This  is  owing  to  the  fad  tlmt   wliile  it  is  uf  eiiunl  fineness  with  tbr 
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Spanish  or  JUexicau  dollar,  it  is  about  one  per  cent,  less  in  weight.  This 
rejection  seems  to  take  away  the  last  plea  for  noatiuuing  to  coin  this 
piece. 

"  We  have  some  interesting  deta,il8  on  this  subject  li-om  the  master  of 
the  Britiah  mint  at  Houg-Koug,  established  there  a  few  years  since  for 
the  piirpose  of  fiimtshiug  a  silver  cunency,  with  the  Mexican  dollar  as 
its  basis. 

"  The  mint  has  recently  been  discontinued ;  hut  while  it  lasted  its  issutw 
were  acceptable  to  the  Chinese  traders,  although  the  chief  part  of  the 
coinage  found  its  way  to  Singapore  ami  the  region  thereaboutfl.  Frac- 
tioual  parts  of  the  dollar  were  also  struck,  both  in  silver  and  copi>er,  and 
it  is  curious  to  observe  that  they  followed  oui'  centesimal  notation, 
issuing  pieces  of  ten  cents,  live  cents,  one  cent,  and  other  denomino- 

tioDS." 
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TABLE  XII.— PRODUCTION  OF  GOU>. 


i^ratimate  prtidttclion  of  the  principal  gold  jveld*  of  tit 
world,  according  tn  PhUlipH.^ 


IMCL 

,«. 

w 

ms. 

Is 

t1 

|f 

I. 

li 

r|i 

l.MO 

3.SW 
10.0W 

l.«K) 
HBOO 
*.3«) 

1.S 

K  ND 

■;■;■ 

0.1 

a,soo 
«,«oo 

H.OOO 

isr.ow 

1,IM 

1.8 
4.S 

».10O  '      111 
i.MO          It 

•.w::::::! 

lis 

ft    . 

IftS 
8.0 

m.001) 

3^  on 

HO 
U.«» 

Bnni 

OiUraml.  moa  wIcbteMi. 

tl 

tl 

- 

M.(WJ 
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TABLE  Xm.— PBODUCTION  OF  SILVER. 

Table  showing  the  approximate  yield  of  the  principal  Mver-producing  coun 

tries  J  axicording  to  Phillips.^ 


RomIiui  empire. 
ScandbiATia... 
Great  Bcitiin.. 
Buis 


Saxony 

Otlier  Oerman  itates 
Austria 


Italj 

Spain 

Anetralla*  New  Zealand,  British  Columbia, 

and  NoTa  Scotia 

ChiU 

BollTia 


Oranada. 


United  SUtes 


Total 


1800. 


I 


l§ 


58,150 


141,000 


18,300 

271.300 

401.850 

5,000 

1,200 

1, 440, 500 


2,337,300 


9  O 


9.5 


e.0 


•.8 
11.6 
IT.  2 

•.2 


61.7 


100.00 


1850. 


n 


60,000 
20,400 
48,500 
31,500 
21,.  200 
63,600 

2,590 
87,000 

5,000 


.     125,000 

10,000 

238,500 

130,000 

308,150 

13,000 

675 

1,650.000 

17.400 


2, 827,425 


•5  « 


2.1 

a7 

117 
1.1 

a7 

2.2 
0.1 
3.1 

a2 


4.4 

0.4 
&4 
4.6 
10.7 
0.5 


58.4 
0.7 


100.00 


1865. 


I 


n 


£ 


58,000 

15^000 

60,500 

28,000 

68,000 

60,000 

2.500 

92,000 

18.000 

•25,000 

110,000 

9,500 

299,000 

136.000 

299^000 

15,000 

1.500 

1.700,000 

1.000,000 


4, 017. 000 


u 
o 


& 


1.5 

0.4 
1.& 
0.6 
1.7 
2.0 


2.2 
0.4 

aa 

2.8 

0.2 
7.3 

as 

7.4 

0.4 

0.4 

42:3 

2SLa 


100.00 


'  The  Mining  and  Metallurgy  of  Gold  and  Silver,  page  320. 

*  Obtained  from  the  island  of  Sardinia,  where  it  is  found  associated  with  galena. 
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Comparative  table  xhowhig  (ft*  anaual  protlucv  (appntximnft  ntlfnlittimt) 
in  value  of  fiiw  gold  and  nlleer  for  1846  an4  1850,  the  firgt  ftri'nfl  (iro 
years  before  the  diecorery  of  the  rkh  dep04ita  of  gold  in  California,  the 
^      latter  tico  years  after  the  discovery. 


IHl 

laso. 

Gold. 

BU™.. 

To«L 

Hold. 

««. 

TotaL 

■taUfc-l 

us.  430 

3«.M1 
SBS.407 
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APPENDIX  E. 

METRICAL   AND   OTHER  WEIGHTS    AND    THEIR 

EQUIVALENTS. 

For  the  convenience  of  those  who  consult  this  report,  the  metric  sys- 
tem of  weights,  with  the  equivalents  of  its  denominations  in  troy  and 
avoirdupois  weights,  are  given  below,  together  with  equivalents  and 
values  of  some  other  systems  of  weights  and  values. 

In  the  foregoing  pages,  for  the  conversion  of  figures  given  in  pounds 
(<£)  sterling  into  dollars,  when  exact  figures  were  not  essential,  as  in  the 
case  of  estimates  and  round  numbers,  $5  has  been  taken  as  the  equiva- 
lent of  the  £ ;  and  when  sums  expressed  in  francs  have  been  converted 
into  doUars,  5  francs  has  been  taken  as  the  equivalent  of  one  dollar.  In 
calculating  the  value  of  amounts  of  silver  expressed  in  troy  ounces,  the 
ounce  has  been  reckoned  as  worth  $1  25.  For  native  gold  the  value 
per  ounce  has  been  reckoned  as  at  from  $16  to  $20,  according  to  the 
source  of  production.  In  the  statistics  of  yield  of  gold  and  silver  in  the 
United  States,  when  tons  are  mentioned,  a  net  or  "  shorf  ton  of  2,000 
pounds  avoirdupois  is  intended,  unless  it  is  otherwise  stated. 

Table  of  metric  tceiglits  and  their  equivalents  in  avoirdupois  and  troy  weights. 


Metric  ijitem  of  weights. 


Names. 


MUlier  or  tonneaa 

Qaintal 

llTriagmin 

KUogram,  or  kilo 
HTCtognuxi  ...... 

Decagram 

Gram 

Decigram  .....>.. 

Centigram 

Milligram 


No.  of  grams. 


1000000 

100000 

10000 

1000 

100 

10 

1 

0.1 
0.01 
0.001 


Eqniralenti  in— 


Avoirdnpois  weight 


2204. 6  pounds  — 
220. 46  pounds  . . , 
22. 046  pounds 
2. 2046  pounds 
3. 5274  ounces. 
0.3527  ounce  .. 
15. 4.12  grains... 
1.5432  grains.. 
0.1543  grain... 
0. 0154  grain . . . 


Troy  weight 


32150  oonces. 
3215  ounces. 
321. 5  ounces. 
32. 15  ounces. 
3. 215  ounces. 
0. 3215  ounce. 
'  15. 432  grains. 
1. 5432  grains. 
0. 15432  grain. 
0. 01543  graiiL 


EREATA. 

Page  177,  last  line,  for  "  3,375,''  read  2.375. 
Page  182,  in  the  table,  for  "  176,782,"  read  17,67:^. 
Page  ISj,  last  lino,  for  "3.252  gmius,"  read  3252  grains. 
Pago  301,  lines  13  and  15,  for  "  gruiiiK,"  read  grams. 
Page  322,  line  27,  for  " Ncailj"  rt-ad  Xiiir. 
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fat  gold  fieldi  and  production  of 

eslimaled  SQDual  production  ofpfold  in,  b;  Birkmj-re 

Nu,  lilTer-ntining  companies  of  reprcaanled  at  tlie  Kxliibition 

71  and  valaes,  rules  for  (he  cakulaiion  of 

*iea  quicksilver  mine,  Spain,  ores  of  al  tbe  ExblbitloQ  and  tlie  aonuBl  jiuld.. 

■ricau  HtatiBtleal  Aaaociatioa,  petition  of  in  regard  to  metric  Bj-atein 

«l'e  camp  mines,  peculiaiirj  of  Ibe  ores  of 

wca  Qold  Mluiog  Compaay.  Itaiy,  yield  of  since  1UG3 

•lacbian  gold  field,  discuverj  of  gold  iti ..' 

quality  and  cbarscter  ofRold  of 

deposits  of  gold  from,  at  United  fil&les  mint 

decrease  in  produ<>tion  of  gold  from 

'i  mine,  yield  of  from  May,  105^,  to  Si'ptcmbor,  1^166..- 

sniine  Republic,  gold  mines  of 

oua,  principal  mining  centres  of 

estimated  bullion  yield  for  llj67 

silver  mines  of 

,  movement  of  precious  metala  towards 

exports  of  gold  and  iitver  to  in  14  years,  table 

oralis,  number  of  miners  in  gold  fields  of,  from  1839  to  1867,  laclutSve,  (table), 
average  earnings  of  miners  in,  (table) 

»  number  of  steam  enginta  and  stamp  beads  employed  iu  mining  in,  (table), 
average  yield  of  (|uartz  per  ton  in  different  dlatricls  in,  (table) 
cost  of  crusbing  quartz  and  cement  in 
extraction  of  gold  from  auriferons  pyrites,  success  of  operations  in 

eihibilloQ  of  specimens  of  gold  from 

model  and  description  of  "  Welcome  nugget  " 

pynunld  representing  the  amount  of  gold  produced  from  lS5t  to  ISG6... 

wdgbl  and  cost  of  stamps  iu  mining  districts  of 

observatioua  by  Ur.  Belwyn  in  regard  to  placers  of 

^ia,  colteclioDs  of  silver  from,  at  the  Exposition 

principal  localities  of  silver  in 

production  of  silver  from  1S55  to  1659 .. 

gold  production  in,  in  1S65 

uiiimI  production  of  gold  in,  from  1619  to  1665  inclusive,  (table) 

pndactioQof  gold  crea  for  three  years  ending  1666,  (table) 
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'    Ballnrftt,  mines  and  workings  of * 

rnli»rJl  mine,  »ppciai«OH  from II 

■uii  de  Hoct,  rpuiBika  by,  on  moneiary  uoil WV 

B«ckwitli,  Mr,  N.  il.,  ubsemttioDi  oa  motietary  trekry  ftnd  inlernalioDB]  mrilMgv..         £K 

Ditkmyro,  lobleby.  of  prodntlion  of  prpcioun  melalH 3SS 

eaiimuUi  bf.  ol  producllon  of  pild  and  silver  in  Ani«iic«  in  IWl WT' 

Blue  Gr»TPl  Miniug  Compaaj,  results  of  Hluicing  by IV 

Blue  lead,  eslimaled  yield  of  one  mile  of.  hj  J.  H.  Crassmiiii It 

Bolivia,  eBlimaled  yiolit  of  ihe  mioeii  of  Potosi  since  1545 Ht 

Bvers)^  anniuil  yield  from  di^cuvpry  to  l5o8 ITf 

total  production  of  silver  from  l8mo  Je4«<,  and  of  Baldfnon  180Bto]»iel.         Ill 

produclioD  of  gold  and  silver  of,  from  ISOO  lo  te46,  (official  TMani) IT* 

Borneo,  (fold  produtlion  of .. ,         IM   | 

exports  of  gold  from 

Breiil,  gold  dislrittg  of 

I   British  Colombia,  discovery  of  gold  in  gold  piaceia  of  tb*  Bt1ck«en  river 

aggregalF  gold  y<<>M  M  Cariboo  during  the  summer  of  ISO!  . 

shipment*  of  gold  from  Victoria  tofian  Fmncisea 

probable  product  for  1867 

Browne,  J.  Ross,  observatkms  in  legtai  to  mining  and  bnllion  i 
Bnlliou  produc^ou  of  the  United  Stales  and  TpnitoiiM  in  l-W?,  (table).. 


Callfoniia,  collection  ofores  from.  In  the  Exhibition 

extent  of  (told  field  in ,. . 

ewly  discoveries  of  gold  in 

geology  and  pild.bt«ring  veins  of .. 

obarscter  of  tlie  anriferous  veini  of 

aveiage  fineness  of  (fold  of - 

vainf  of  the  gold  production  in,  since  1949 

discovery  of  silver  in 

list  of  silver  mining  districia  in,  and  character  of  vritM lAA* 

present  production  and  export  of  quicksilver l!lt,l> 

exporla  of  treasure  from,  in  I8l>T  and  1968,  (table; 

receiplH  of  treasure  from  interior  of,  for  nine  months  of  MM!  and  16118.. 

prodnclion  of  gold  in,  up  to  IS5I,  (lahlo). 

Canada,  alluvial  gold  deposits  of. 

Carson  Hill  uiiuc.  Urge  nia«*eH  of  gold  Tound  in  Ibo  vein 

Celebes  and  Philippine  ialanda,  gold  production  of. 

Cement  deposits,  pecalinrilies  and  charaeler  of,.... 

Central  America,  miitea  and  prodaetiou  of 

Chaparral  Hill  mine 

Chevalier,  estimates  of  prodiietion  of  gold  and  silver  by . 

Chili,  collection  of  silver  ores  from,  at  (he  EiposiUon 

mines  and  mining  induslly  of ..... 

■nnutl  iilver  production  of 

principal  silver  mines  of 

annual  silver  produi-tion  of,  on  ealimated  by  Uiimbuldl . 

total  value  ofsllrer  production  of,  for  lefltl 

metals  Bxpumd  from,  and  coined  nt  mint,  from  1841  to  ItHS,  (,taU») lM,m 

yearly  amoaul  orp>Id  produced  by,  in  I8INI .... ...... .. 

important  mine*  of..... ,.. , .. ,_,.... 
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Page. 

China,  gfold-produciDg  looalitiesof. 102 

increase  of  exports  of  bullion  to,  from  California  since  1854 103 

principal  silver-producing  localities  of 187, 188 

Chorchill  county,  (Nevada, )  silver-mining  districts  in 139 

Clear  creek  mines,  cliaracter  of  the  ores  of 4 

Clunes,  mines  of ^ 83 

Comstwise  bullion  receipts,  California,  (table) 17 

Cochin  China,  gold  mines  of 105 

Coinage,  French  statistics  in  refrard  to 221 

in  France  according  to  decimal  system,  (table) 223 

total,  at  United  States  mint  from  1792  to  1868,  (table) 342 

proposed  and  existing  systems  of,  compared,  ( table) 305 

comparison  of  German,  and  other  standards 306 

table  of,  at  the  mint  and  braucbes  at  close  of  the  fiscal  year  1868 227 

averages  of,  for  each  decade  from  1793  to  1868,  inclusive 228 

estimated  cost  of  recoinage  for  the  United  States 226 

Colorado,  display  of  ores  of,  at  Exhibition 44 

discovery  of  gold  in,  and  principal  gold  localities 44, 45 

character  of  the  ores  of .  45 

publication  by  Mr.  J.  P.  Whitney  on  silver  ores  of 150, 151 

assays  of  silver  ores  of 153 

different  methods  employed  in,  for  extracting  gold 45 

number  of  stamp  mills  and  stamps  in 46 

estimated  production  of  gold  in,  since  discovery 46 

estimated  production  for  1867 46 

collection  of  gold  ores  from 3 

Comstock  lode,  discovery  of '. 2 

monthly  shipment  of  bullion  from,  for  1865  and  1866,  (table) 125 

bullion  product  of  leading  claims  on,  for  1866  and  1867,  (table). ..  J26, 127 

total  bullion  product  of 128 

relative  value  of  gold  and  silver  ores  from,  (tal>ie) 129 

mining  claims  on,  (table) 113 

pumping  and  hoisting  engines  on,  (table) 114 

annual  consumption  of  lumber,  and  cost  of  mining 115 

average  yield  of  ores  from  principal  mines  of 121 

dividends  of  companies  of,  for  1866  and  1867,  (table) 123, 124 

Cooey  mine,  richness  of  the  sulphurets  of,  worked  by  Plattner*s  process 8 

Coolterville  and  Hite*s  cove,  vein  mines  of 6 

Crescent  mine,  yield  of,  in  1865 11 

Grossman,  J.  H.,  map  of  cement  deposits,  by 13 

estimated  yield  of  one  mile  of  blue  lead,  by 14 

Caba  and  San  Domingo,  exhibition  of  specimens  of  gold  from 75 

D. 

Dakota,  gold  placers  and  veins  of 47 

Danson,  Mr.,  estimated  silver  product  of  Mexico  for  1 847-*48 156 

Deeimal  system  of  weights,  measures  and  coins,  note  by  Mr.  Leone  Levi  on 246 

Decrease  in  the  production  of  gold,  effect  of,  on  value  of 237 

Demidoff^  Paul,  exhibition  of  platinum  from  Russia,  by 190 

Deposits  of  gold  and  silver,  statement  of,  during  year  ending  June  30, 1868,  (table).  336 

Don  Pedro  North  d*El  Rey,  situation  and  extent  of  mine 69 

Donning,  Mr.  G.  F.,  suggestions  in  regard  to  monetary  unification 300 

E. 

East  d'El  Bey  Company,  extent  and  character  of  mines  of 70 
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Ellioll,  Mr.  E.  B..  papor  hy,  on  tbi>  metricul  niiificalion  of  inlmiiitionKl  coitu^..  3M 

EauirniLdn  conntj,  (Ni-vada.)  ({Irer  mines  and  mining  dislriets  in t37-)'J9 

Expiirts  and  iiaporta  of  coin  and  btitlian  from  Uuiled  Slates  from  I8£I  to  ISSt, 

(table) »e 

Eipurts  of  Kold  and  silver  bnllion.  sttilniiient  of,  fnim  Uoiled  KiorloDi,   (tabic),.  3M 

Eipoila  orireuurH  from  San  Fraocisro  from  )H48  to  IHCH.  (table) W 

Emieka  nuns,  character  of.  grou  yield,  in  l;?6(>.  aad  jield  of  gold  per  ton  of  ore t 


Ftoeneea  of  gold  rma»,  (table) X4 

Frniii;(-.  priacipal  silver  mining  companies  of IT3 

lend  Bod  silver  orea  of ■■■■ ~- IK 

production  of  silTT  in • 17* 

vaiae  of  gold  coiu  imported  into  and  exported  from,  (table) 3li 

pniductiou  of  gold  in,  fiom  I8&3  to  1659,  iocliiflive,  (tablo). IW 


Colli  jiuld  for  IHGT,  approiiinate  value  of.  (table) ..  11 

OolJ  Hill,  field  of.  duiiug  14  j-Mira :  net  profit  from  Walt  vidii  intiina  jbatb 

Oolii  product  of  Califoniia,  (l*blB) I 

Ooldan  Rule  mine,  amount  of  gold  extncled  in  1866 

Qotd  colun,  (table  of  wi'i|Thts,  fiuen^si,  and  valoe) 3B 

Oould  and  Canj  mlae.  sulement  of  the  product  of.  for  lEnS,  1863,  ISM.  18S5....  Ill 

oppraliouji  and  pxpenaos  of,  (table) 11 

BiiHomeiilof  co»l  at  mill  .if,  for  year  1*66.  (table) US. Ill 

quantity  sud  value  of  ore  amalgitniktFd  at  mill  of.  and 
value  of  bullion  produced  in  year  ending  Kovemlwr 

30,  IrtCB,  (Utble) It 

pnid notion  of,  to  Dewmber,  IHefi ttl 

Qraas  Vailrj  district,  production  of  gold  of,  dnriug  (he  last  14  yesra i 

Orral  Britain  and  In'land,  auriferous  localities  of Ml 

returns  from  the  Welsh  mines  from  ItHCO  to  1860 M 


Harpending  claim,  riarpr  counlj,  meiliiids  of  working  and  rrdttcine  the  ore H 

Hay  ward's  mine,  Sutter  creeli,  deptb  of  main  shaft  and  Ibickneis  of  veins I 

yield  uf  Ibo  mine,  and  richness  of  ore  per  ton I 

Hiiniboldt,  estimated  average  eupjily  uf  precious  metals  from  1491  to  l.'WN).  hj  ...  M 

Hiunbuldt  county.  (Nevada.)  silver  mines  and  mining  districts  in 19,1* 

Hunt,  Ur.  T   Sterry,  report  on  the  gold  liu'.ds  of  Nova  Scotia,  by H 


Idaho,  rhameler  and  yield  of  the  principal  gold  and  silver  veins  of. 

lint  of  ignarla  mills  in,  (table) 

Idaho  and  Washington  Territories,  guld  discoveries  in  OJid  gold  region  at. . . 

Imponal  Braxllian  mining  association,  receipts  from  ibe  miuei  of 

Inde  penile  nee  mioo,  cbHrHolor  and  tliickneas  of  the  veins  of 

Icdio,  auriferous  distiicia  and  gold  production  of. 

Intel naiii>nul  monetary  ctmicnncc.  proceodlngs  of 

reports  and  documents  of 

rrpotl  of  delegates  from  Orral  Biitwo  . . 
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Pact. 

k1  J,  mineral  collections  from,  at  the  Exposition 98 

character  of  gold  veins  of,  and  number  of  mines  worked 96 

character  of  the  silver  ores  of 178 

most  important  deposits  of  silver  in 178 

totalyieldofgoldminesof,  for  1866 100 

annual  production  of  silver  A'om  1859  to  1865,  inclusive 179 

number  of  workmen  employed  in,  and  cost  of  production 179 

J. 

cob,  analysis  of  his  estimates 204 

estimates  of,  in  regard  to  the  amount  of  gold  and  silver  in  existence 201 

estimates  by,  of  amount  of  precious  metals  used  in  the  arts 228 

pan,  gold  trade  with  Dutch  in 103 

export  of  precious  metals  from  1540  to  1740 104 

discovery  and  use  of  gold  in 104 

silver  veins  in 189 

estimated  amount  of  silver  exported  from  1611  to  1706 189 

rone.  Professor,  observations  on  variation  of  prices  and  value  of  currency 232 

effect  of  the  increased  production  of  gold  on  prices,  remarks  by.  235 

b  Walker  mine,  width  of  vein  and  character  of  ore  of 4 

hnson,  Mathey  &,  Co.,  Messrs.,  medals  awarded  to 195 

^isplay  of  rare  metals  by 194 

platinum  apparatus  of 192 


Hey,  Hon.  W.  D.,  bill  inti^uced  by,  to  promote  monetary  unification 303 

nnedy,  Hon.  J.  P.,  resolutions  of,  adopted  by  monetary  committee 257 

yea,  Mr.  W.  L. ,  on  mineral  resources  of  the  Territory  of  Montana 40 

ystone  mine,  monthly  yield  of,  in  1866 11 

L. 

ke  Superior,  silver  from,  deposited  in  United  States  mint  from  1858  to  1867 154 

nder  county,  Nevada,  discovery  of  silver  in 129 

nder  county,  Nevada,  list  of  districts  in 130 

mines  and  production  of  districts  of 132, 33 

n,  Mr.  Leone,  note  by,  on  decimal  system  of  weights,  measures,  and  coins 246 

Dg  Tom  mine ;  situation,  size  of  vein,  character  of  ore  and  yield 4 

M. 

riquita  and  New  Granada  Mining  Company 74 

Cnlloch,  estimates  by,  of  amount  of  precious  metals  used  in  the  arts 228 

trie  weights  and  their  equivalents.    Table  of 359 

sico,  production  of  silver  at  time  of  invasion  by  Cortez 155 

production  of  silver  at  close  of  18th  century 155 

production  of  silver  for  1867 156 

production  of  gold  and  silver  in  Mexico  from  1804  to  1846,  (table) 156 

estimated  present  and  annual  production 156 

coinage  of  the  mint  of,  since  1856 151 

present  condition  of  mining  for  gold  and  silver  in 315 

gold  and  silver  coinage  of  mints  of,  from  1658  to  1867,  inclusive,  (table)  .  315 

coinage  of  mints  of,  from  1822  to  1856,  inclusive. .  w ^  316 

average  annual  production  of  gold  in,  for  the  present  century 56 

total  production  of  gold  in,  from  1804  to  1847,  as  calculated  by  Mr.  Danson.  56 


n^  ciiglnoers,  importance  of  efMbUshiiig  a  corps  of 841 

.  uf  Uaitpd  Stnteg,  deponits  of  gold  sad  sUrer  at . .  338 

loul  coinsKe  at,  for  1866 33S 

.  silver  coinage  at Ml 

[  total  coinage  of,  from  1792  to  1866,  (table) 3M 

I  Monetary  nnlly.imporlanceof »tt 
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INDUSTRIAL  CHEMISTRY. 


INTRODUOTION. 

No   department   of  the   Exposition   of  18G7  is  more  pre-eminent  in 
importance  than  Class  44,  embracing  client  ieal  products  and  chemical 
processes.    In  fact,  industrial  chemistry  links  itself  with  every  modern 
art  in  such  j^n  intimate  manner,  that  were  we  to  take  away  the  influence 
and  results  of  chemistry  it  would  be  almost  like  taking  away  the  laws 
of  gravitation  from  the  universe.    Industrial  chaos  would  result  in  one 
case,  as  material  chaos  would  in  the  latter.    The  miner,  the  metallurgist, 
the  machinist,  the  weaver,  the  paper  maker,  the  painter,  the  glass  maker, 
the  flue  arts,  all  draw  from  the  rich  storehouse  of  chemistry.    To  these 
'We  must  add  the  new  arts  bom  directly  from  the  same  source,  viz :  pho- 
tography, galvanoplasty,  gilding  and  silvering  metals,  dyeing  with  new 
oolors  obtained  from  coal,  vulcanized  India-rubber,  stearine  candles, 
sagar  from  starch  and  wood,  &c. 

'So  one  can  paint  in  too  vivid  colors  the  sum  of  indebtedness  the  civil- 
ized world  is  already  under  to  the  chemist,  and  no  enthusiast  can  tran- 
scend in  his  wildest  speculations  what  we  are  yet  to  realize.  Th^  chem- 
ical arts  in  their  strictest  sense  do  not  simply  aid  the  other  arts,  but 
they  keep  in  activity  a  vast  amount  of  capital,  and  consequently  give 
employment  to  a  large  number  of  individuals,  skilled  and  unskilled.  In 
Prance  alone  the  annual  value  of  chemical  products  is  $250,000,000,  of 
which  $125,000,000  represent  the  articles  of  sulphuric  acid,  soda,  soap, 
India-rubber,  and  caudles.  Of  chemical  products,  France  exports 
♦20,000,000  worth,  the  remainder  being  consumed  at  home  in  giving 
activity  to  other  industries  whose  products  are  largely  exported  in  the 
form  of  woollen,  cotton,  and  silk  stuffs,  &c. 

The  above  statement  represents  the  activity  of  industrial  chemistry 
in  but  one  country  ;  yet  every  part  of  the  civilized  world  is  more  or  less 
engaged  in  the  manufacture  of  chemicals,  as  the  extensive  and  beauti- 
ful collections  in  the  present  Exposition  demonstrate.  These  collections 
are  placed  there  by  1,548  exhibitors,  divided  as  follows:  France,  358; 
England,  108;  Belgium,  85:  Prussia,  125;  Austria,  150;  other  parts  of 
Germany  55;  Switzerland,  37;  Spain,  57;  Portugal,  10;  Sweden,  14; 
Xoi-way,  25;  Eussia,  71;  Italy,  200;  America,  30;  Holland,  40;  Den- 
mark, 10;  Algiers,  44;  Greece,  25;  Turkey,  99;  Egypt,  2;  China,  2; 
Brazil,  98 ;  other  parts  of  South  America,  5. 

In  addition  to  the  number  of  chemical  works  it  is  well  to  notice  their 
Bize,  for  in  many  of  them  the  operations  are  conducted  on  a  gigantic 
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scale;  as,  for  instiHice,  in  the  worksot'Mcasra.  Allhuson  &  Sons,  at  New- 
i  eaatle-OQ-Tjiie,  wliicli,  although  iiot  the  largest,  i^^uiimimi-a  wctktjf  tliv 
'  following  eiiumcratftl  luateriala,  ia  tous:  coal,  2,250;  pyrites,  350: 
I  nitrateof  soda,  10;  chalk,  900;  Balti4i>0;  maiiganese,  100;  lime,  t2^t. 
Tlie  weekly  production  is :  450  tons  ciystallized  soUa,  150  tous  ri'DDiil 
alkali ;  100  tous  bicarbonate  soda ;  30  tons  ol'  canst  ie  8oila  ;  and  1 10 
I  tons  chloride  of  lime — in  all.  830  tons  chemical  products;  enough  u> 
}  freight  a  good-sized  ship. 

It  is  nat  the  pronnce  of  this  report  to  detAil  the  general  chani^-ter  of 
'  the  articles  exposed  by  the  different  exhibitors,  except  so  far  as  this  at 
that  article  may  possess  some  special  merit. 

Industrial  chemistry  has  its  greatest  expansion  and  widest  range  of 
production  in  France  and  England,  esiiecially  as  regards  what  are  ralln) 
the  staple  articles ;  but  in  the  manufacture  of  many  of  the  less  abuutUal 
products  Germany  ia  not  surpassed,  and  in  the  last  five  or  ten  jean  tiai 
•  taken  rapid  strides  towards  competing  successfully  with  Franei^  lutd 
Kngland  in  the  manufacture  of  almost  all  substances. 

Of  course,  a  necessarily  hurried  and  somewhat  cunfuMHl  examination 
of  the  great  variety  of  products  found  in  tlie  Exiwsition  must  inlvrf4« 
,  with  a  very  satisfactory  criticism  in  many  points;  and  as  to  the  iin- 
W8,  a  knowledge  of  them  conld  only  be  obtained  ttom  more  «  l«» 
imperfect  descriptions  by  the  exhibitors,  except  when  timenffbrdHl  an 
opportunity  to  visit  the  fiK-tories,  and  where  the  owners  were  willing  I" 
be  communicative,  and  allowed  free  Rccess  to  all  the  apparatas  whcu  ta 
operation. 

The  most  striking  progress,  since  1862,  is  the  invention  of  new  <'<tlor! 
tVom  coal-tar,  (toluidine  and  methylaniline,)  better  known  sm  aniliDr 
colors,  but  especially  in  the  improvement  in  the  cpmlity,  and  a  wonilrr 
ful  diminution  in  the  cost  of  those  previonsly  known  ;  the  tmnsfunn*' 
tjon  of  naphthaline  into  benzoic  acid;  the  manufacture  on  alargeM-aleof 
tlnosilicic  acid,  destined  to  play  an  important  part  in  Uie  manufiicttireof 
soda  and  potash ;  and  finally,  other  inventions  and  improvements  whid 
will  be  alluded  to  in  detail  in  this  report.  It  is  proper,  however,  to  st»i* 
that  the  progress  of  the  chemical  arts  dmingtho  past  five  yeai-a  bos  not 
been  so  remarkable  for  any  grent  discovery  of  new  processes  aa  it  luu 
been  in  perfecting  those  which  had  already  been  employed,  eo  as  to  flir 
nishmure  abundant  and  cheaix'r  products. 

In  this  report  the  labors  of  the  scientific  men  with  whom  I  hiul  tlw 
good  fortune  to  be  associated  will  be  used  whenever  re^iaired,  and  with- 
out reserve,  when  it  is  ct>nceive4l  necessary  to  furnish  correct  and  uaeM 
information  to  the  American  public ;  and  I  take  thia  opporlnnity  w 
acknowledge  my  indebtedness  to  the  kindness  of  my  associaleii  on  Juri««. 
and  in  the  grand  council,  among  uhoni  I  would  enuRierato  the  f'rencli 
and  contineiitid  chemists  MM.  Ballard,  Dumas,  Liebig,  St.  Clatrv  11» 
ville,  lioiiterC'lle,  Knblinann,  DaubMff,  Hofmaun,  and  other*. 
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The  iiatuml  sulKlivisioiis  of  tlie  prcHliurtw  of  iuclustrial  rlieiuistry  briiiji; 
into  the  foregix)iiiHl  the  acids  and  the  alkalies.  As  they  (H)nstitute  tin* 
substructui'e  of  the  chemical  ai*ts,  and  as  of  this  substnictiu'e  sulphnrie 
acid  is  the  corner  stone,  this  acid  and  its  manufacture  will  be  viewed  in 
all  its  lieaiings  ui>on  the  chemistry  of  the  (Ireat  Exposition  of  18(57. 
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CHAPTER  I. 

THE  MANUFACTURE  OF  SULPHURIC  ACID. 

Importance  of  this  acid  to  the  useful  arts^ — Various  methods  proposed  to 
atoid  the  use  of  chambers— substances  employed  in  the  manufacture — sul- 
PHUR,   exhibition    of,    AND    PRINCIPAL    SOURCES— SULPHUR     FROM    SODA-WASTE— 

Black-ash,  Mond's  process— Sulphur  from  coal  gas— From  pyrites— Methods 

AND  processes  OF  MAN  UFACFURE— SULPHUR  FURNACES— LeaD  CHAMBERS— PYRITES 

furnaces — Gerstenhoffer's  furnace — Utilization  of  the  residue  from  the 
PYRITES  FURNACE— Combustion  of  pyrites  compared  with  that  of  sulphur- 
Oxidation  OF  sulphurous  acid — JSfforts  to  produce  sulphuric  acid  with- 
out the  agency  of  nitric  acid— Gay  Lussac's  process— Purikication  of  the 
ACID  from  arsenic— Concentration  of  sulphuric  acid— Platinum  stills — 
Description  in  detail  of  the  construction  of  sulphuric  acid  works. 

L— APPLICATIONS  AND  PEOGEESS  OF  THE  MANUFACTUEE. 

When  we  glance  over  the  chemical  prodacts  that  influence  to  the  greatest 
extent  the  usefal  arts  of  society,  we  find  them  among  the  acids  and 
alkalies;  for  by  the  chemical  reaction  of  these  compounds,  furnished  by 
nature  orart,  the  manufaeturing  and  domestic  arts  generally  obtain  amul- 
titade  of  useful  compounds.  But  of  all  substances  that  have  made  their 
imprint  on  the  modern  progress  of  the  arts,  there  is  no  one  approaching 
salphuric  acid  in  importance,  produced  as  it  is  from  the  chea[>est  mate- 
rials furnished  by  nature,  and  of  which  there  seems  to  be  inexhaustible 
sapplies.  Glass  making,  soap  making,  bleaching,  calico  printing,  dye- 
ing, &c.,  are  alj  large  debtoA  to  sulphuric  acid.  It  is  said  that  the  con- 
sumption  of  sulphuric  acid  in  any  country  will  show,  with  that  of  iron, 
its  industrial  activity.  The  low  price  of  the  acid  -  is  one  of  its  great 
merits;  the  ordinary  form  known  as  oil  of  vitriol,  being  the  most  con- 
centrated form  in  ordinary  use,  is  now  made  in  France  at  a  cost  of  about 
one  and  a  quarter  cent  per  pound,  and  in  England  for  a  shade  less;  in 
this  country  ill-advised  legislation  makes  a  much  higher  and  fluctuating 
price. 

Kg  material  change  has  taken  place  in  the  last  ten  years  or  more  in 
the  manufacture  of  sulphuric  acid.  The  well-known  method  of  con- 
verting sulphur  into  sulphurous  acid,  and  completing  the  oxidation  of 
it  by  the  oxygen  of  the  air,  aided  by  one  of  the  oxygen  compounds  of 
nitrogen,  is  still  the  predominant  method,  and,  in  fact,  all  of  this  acid 
that  is  manufactured,  except  the  small  quantity  made  by  distilling  cop- 
peras, and  called  Nordhausen  acid,  is  made  by  this  process. 

It  will  not,  however,  be  unprofitable  to  the  readers  of  this  report  to 
enumerate  some  of  the  various  attempts  made  in  the  last  twenty  years 
to  supplant  the  present  method  in  lead  chambers.    Lealand  and  Deacou, 
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in  1854,  suggested  the  use  of  chambers  made  of  stone^  or  earthenware. 
Siinou,  in  1800,  proposed  vulcanized  guttarpercha,  but  on  trial  this  sub- 
stance was  found  more  destructible  than  lead.  Peter  Ward,  in  1862, 
proposed  a  series  of  glass  sheets  to  increase  the  surface  and  hasten  the 
reaction;  that,  however,  had  been  used  before,  and  as  the  formation  of 
sulphuric  acid  is  not  dependent  on  surface  action,  it  is  of  no  advantage. 
Philips  and  Kuhlmann,  as  far  back  as  1838,  proposed  tli/e  use  of  heated 
air,  and  sulphurous  acid  passed  over  spongy  platinum,  but  this  has  been 
almost  forgotten.  Fouche  and  Lepelletier,  in  1850,  employed  a  series  of 
large  Woolfe  bottles  instead  of  the  lead  chambers,  at  Javelle  near  Paris, 
but  this  has  been  long  since  abandoned.  Kuhlmann  propo8ed  to  passa 
mixture  of  sulphide  of  hydrogen,  obtained  by  proi>er  means  from  soda 
waste,  through  nitric  acid  in  stone-ware  bottles,  but  the  method  wia 
never  put  in  practice.  Petrie,  in  1860,  applied  a  system  of  stone-waie 
columns,  filled  with  pebbles,  through  which  currents  of  nitric  acid  and 
sulphurous  acid  in  proper  proportions' were  passed;  but  this  has  nol 
been  sucicessfully  applied.  Several  years  ago  Persoz  accomplished  the 
oxidation  ^'bypassing  the  sulphurous  acid  giis  through  nitric  acid. 
diluted  w  ith  from  four  to  six  volumes  of  w^ater,  and  heating  to  212^  F., 
or  through  a  mixture  of  nitric  acid,  or  a  nitrate  with  hydroc*hloric  add. 
The  reaction  takes  place  in  a  comparatively  small  vessel  of  suitable  matf 
rial;  the  gaii  arising  trom  the  deoxidation  of  the  nitric  acid  is  reconverted 
into  nitrous  acid  by  air  and  water.  Theoretically,  it  works  w  ithout  a 
loss  of  nitric  acid;  nevertheless  the  j)rocess  has  ncvrr  been  ado]>t«^i  in 
j)ractice,  possibly  from  want  of  suitable  material  to  withstand  the  a>m 
bined  action  of  the  two  strong  acids/' 

IJ.__SI'1JSTAN(  E8   EMPLOYKl)    IN    TIIK    MANriAC'TrUK  OF 

siLruruic  acid. 

SI  LPIIl  H. 

There  was  a  most  beautiful  display  of  specimens  (»f  sulj)hur  from  th* 
south  of  Italy  and  from  Sicily;  and  these  countries  furnish  all  the  sol 
phur  that  is  <Mnploye(l  in  the  arts  and  in  a^jfriculture.  except  s<»me  littif 
that  is  employed  for  domestic  use  in  countries  pro(lucin«r  it,  of  \\\\wh 
notice  will  he  taken  a  little  further  on.  While  we  now  (»l»tain  the  hir*vr 
proi)ortion  of  sulj>huric  acid  maile  in  Kuroj)e  from  i>yrites,  it  is  \yn 
much  to  he  ilesireil  that  new  and  abundant  suj)plies  of  sulphur  imiy  !•* 
found,  i'ov  the  acid  made  from  this  substance  dirtM'tly  is  purer,  i\\u\  tbf 
aj^jKiratus  re(|uii<Ml  less  exjuMisive,  than  wh«»n  jurites  is  usimI.  nesi«lt*> 
the  sulj^hur  exhibited  from  southern  Italy  and  Sicily,  then*  wen»  s|h^! 
mens  from  Aj>t,  in  France,  which  locality  furnishes  a  |H>or  sulphur 
min<'ral.  Also  in  the  nei;^hborhood  of  C'<uistantine,  in  Al;::ii*is,  thert- > 
native  sulphur.  In  <*entral  Italy,  near  r>oIo'^na,  there  is  a  \t»in  of  Niilphiir 
ore  about  tiftcen  miles  lon^,  but  the  miiu'ral  is  not  rich,  and  is  net'csM 
rily  taken  from  a  «,^reat  ch'pth,  sometinies  over  S(M>  fi^et.  AlH>nt  l-.ttm 
tons  are  produced  Iu*re  annually,  which  is  almost  entiivly  eonsum«*<i  w 
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the  neighboring  country  for  diseases  of  the  vine.  From  the  Papal  States 
there  were  also  specimens  of  sulphur,  but  the  quantity  produced  there 
is  very  small,  not  exceeding  500  tons.  The  Spanish  specimens  come 
from  Murcia  and  neighboring  localities,  where  there  are  some  fine  mines 
of  sulphur.  Besides  the  above,  there  were  si>ecimens  on  exhibition  from 
Galicia,  near  Cracovy,  from  Corinthia,  in  Hungary,  from  the  Grecian 
island  of  Milo,  ;from  Tripoli,  Isthmus  of  Suez,  on  the  borders  of  the  lied 
sea, province  of  Eio  Grande,  in  the  north  of  Brazil;  but,  as  already  stated, 
it  is  fi'om  Sicily  that  we  obtain  the  great  bulk  of  sulphur  used  in  the 
arts.  In  this  island  the  strata  of  sulphur  extends  over  a  length  of  about 
170  miles,  sui)erimposed  one  on  the  other  to  a  depth  of  from  three  to  25 
feet  and  containing  about  30  per  cent,  of  sulpliur.  The  mines  are  owned 
by  various  influential  individuals,  who,  by  restricting  the  supply  and 
by  rude  and  imperfect  mining,  keep  up  the  price  to  the  present  standard. 
There  have  been  as  many  as  1,000  mines  opened,  but  at  the  i)resent 
time  not  more  than  one-half  are  worked. 

The  manner  of  obtaining  the  sulphur  has  been  frequently  described, 
and  was  formerly  of  a  very  crude  character.  The  method  now  in  most 
fireqnent  use  is  that  of  Tucci,  the  inspector  of  mines  of  Catanisette  and 
Catania.  It  is  by  means  of  a  species  of  furna<*,e  called  caJcaronen^  by 
which  very  large  amounts  of  the  mineral  can  be  oi)erated  ui>on  at  once. 
These  calcarones  are  simply  circular  furnaces  of  a  conical  form,  having  an 
inclination  of  irom  20^  to  45°  according  to  the  nature  of  the  gangue, 
(which  is  calcareous  or  of  gypsum,)  so  that  the  viscous  sulphur  can 
descend  and  run  oft'  at  the  bottom.  The  walls  of  the  furnace  are  about 
one  foot  thick  and  ten  feet  deep  and  made  of  a  capacity  to  hold  more 
than  1,000  cubic  yards  of  the  ore;  at  the  bottom  of  the  furnace  there  is  a 
hole  to  run  oft*  the  melted  suli)hur,  being  the  outlet  of  a  channel  coming 
from  the  interior  of  the  furnace,  which  channel  is  continued  for  a  little 
distance  outside  of  the  furnace,  and  is  branched  and  arched  over  by 
laying  masses  of  the  mineral  so  as  to  form  little  tunnels  leading  to  a 
reservoir. 

The  furnace  is  charged  by  putting  large  lumps  in  the  middle,  and  then 
smaller  fragments  on  the  outside,  and  finally  covering  all  over  with  pre- 
viously exhausted  ore.  Around  the  upper  part  of  the  furnace  are  seve- 
ral small  chimneys  going  down  a  foot  or  two ;  by  these  the  furnaces  are 
kindled  at  the  top  and  air  is  supplied  by  percolation  from  above.  One 
i^ieration  requires  about  twelve  or  fourteen  days.  The  sulphur  which 
has  been  collected  in  the  reservoirs  is  cast  into  molds.  The  furnace 
requires  twelve  or  fourteen  days  to  cool  down,  when  it  is  cleaned  out 
and  recharged;  and  this  operation  is  repeated  so  long  as  the  furnace 

lasts. 

There  are  recent  processes  of  separation  proposed  by  Fang(*re,  and  by 
Emile  and  Pierre  Thomas,  depending  on  heat,  but  they  deserve  no, 
special  notice. 

The  most  novel  method  is  that  of  Deiss,  viz.,  to  dissolve  out  the  sid- 
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I  phiir  liy  militlmrct  of  carbou,  and  an  apparatnti  has  been  erectwl  to 
extmct  by  hi-  process  several  tons  of  salpbur  daily,  bnt  pra^rtiral  ililll- 
enUiet^  still  exist  aiid  prevent  it  &om  beeoming  a  complete  iMicect^ 

Thf  quantity  of  gulphur  proilitced  in  Sicily  has  gnidiially  incrtfftt>«l 
from  40,000  tons  in  1832,  to  300,000  tons  at  tliis  time,  worth  from  *J2 
to  $24  11  ton  at  the  i>ort  of  ex|>ortation.  This  increiuHifl  consumption  of 
Bnl]ihur,  in  8i>ite  of  the  diminished  use  of  it  in  tiie  ehemical  arts,  (for  it 

I  will  lie  shown  a  little  ftirthei'  on  that  pyrites  to  the  amount  of  MH>,OM 
tons,  representing  2.'>0,000  tons  of  sulphur,  has  taken  it»  place,)  in  dM 

[  to  the  very  large  and  increasing  amount  used  for  i)reventiMK  diseaMenflf 

.  Hie  vine— diseases  that  have  been  almot^t  extenninated  by  its  use;  bnl 
H«  use  is  kept  tip,  as  it  is  considered  of  great  importance  to  give  the 
Tineyardfl  an  annual  trwitment  of  sulphur.  If,  however,  nulphnr  dinoU 
bUl  in  prine  a  little  belovr  what  it  is  now,  it  woiUd  agsiin  come  liilu  gt^ 
nal  nse  in  the  mamifaetnre  of  sniphnric  a<:ld. 

al'LiPHirit   hUOX   SODA-WA8TE. 

In  the  German  section  were  shown  the  results  obUiined  by  the  prorMi 
Vt  M.  Mond,  a  chemist,  of  Utrecht,  by  which  he  extracts  sulphur  fton 
|.  BOda-wtiste.  The  soda-waste  has  ever  been  a  great  iiiiisaiiw,  im  wvH  at 
}•%  great  loss  in  the  manufacture  of  soda  by  Leblanc^s  (iroceaM.  It  hm 
become  so  greataniiisiinccin  many  of  the  large  factories,  that  »triuc<«l 
Banitai7  laws  have  been  passed  coiieeriiing  the  diHi)OSuI  of  it :  and  ii 
some  places,  where  it  has  been  scattered  over  large  surface^  birds  hatv 
been  known  to  be  as])hyxiatcd  while  flying  over  it,  and  to  fall  tu  ih 
ground.  A  large  amount  of  sulphur  in  tlu-owii  away  in  this  waste,  so  thit 
for  forty  or  fifty  years  chemists  have  endeavored,  to  solve  the  prvblw 
of  turning  it  to  some  account.  The  prosiiects  now  ai-e  that  it  can  b 
made  to  yield  up  nnich  of  it-s  sulphur,  and  the  residue  tu  furidsh  a  valfl' 
able  fertilizing  aj^ont,  iiistiMil  ol'  a  [irstih'ntlal  nuisance.  i$ouie  idea  mV 
be  formed  of  the  abnutliiiuc  ol  this  wiisti-  when  it  is  stated  that  for  ev«j 
ton  of  alkali  mamit'iirtiin'il  one  ami  a  half  ton  of  dry  waste  is  prudocd 
fiirnishing  the  acciiiiiulatinus  n-iVrred  to,  that  during  nioiAt  and  niin! 
weather  emit  snlphiiri'lltd  hvili-o^cn  guR,  and  in  miliitlon,  poiscwiaf 
waters  of  all  kinds  in  the  ticighburliood.  Besides  the  process  of  MooJ 
there  are  two  others  brought  forwanl,  one  by  M.  SchafTuer,  and  tltentlKf 
by  P.  W.  Uofl^an ;  and  seven  works  exhibit  sulphur  preimml  by  «» 
or  other  of  these  pi-ocesses.  All  the  processes  are  bntwd  oh  the  «uF 
principle — the  conversion  ofthe  insoluble  sulphide  of  calcium  jiitltevMlr 
into  soluble  compounds,  by  bringing  it  freely  in  contact  with  air,  tu  ordt 
to  oxidixe  it;  lixiviation  of  the  oxidized  mass,  and  precipitatioii  ei 
Bnlphur  in  these  liquids  by  a  strong  at-id,  as  muriatic  acid. 

BLACK-ASC — MOMD'S  PROCESS   FOR  ODTAININO  SlTLFHrR. 

1  projiose  giving  a  lolcnibly  full  acc^mnt  of  >f  end's  prou«-ss,asdesrnN4 

by  hhnself,  in  using  the  waste  from  the  lil>u.ik-iish  generally  einitluyed  ■• 
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England,  and  which  allows  of  more  rapid  operation  than  the  more  com- 
pact waste  of  most  continental  works. 

In  place  of  the  set  of  four  vats  generally  in  use  for  lixiviating  black-ash, 
he  employs  a  set  of  ten  or  twelve.  All  of  these  are  connected  by  i)ipes 
in  the  usual  way,  so  that  the  soda  liquor  runs  from  the  bottom  of  one 
vat  to  the  top  of  the  next  one,  and  by  special  pipes  and  taps  which 
allow  the  sulphur  liquor  to  run  out  of  the  bottom  of  each  vat  to  the  top 
of  any  other  vat  in  the  set.  Besides  this,  they  are  provided  with  extra 
taps  and  shoots  to  convey  the  sulphur  liquor  to  wells  or  settlers.  The 
lower  parts  of  all  the  vats  are  connected  with  a  fan,  (capable  of  pro- 
ducing a  pressure  of  about  seven  inches  of  water,)  by  pipes  furnished 
with  dampers,  which  regulate  the  quantity  of  air  passing  through. 

A  noiseless  fan  of  Schiele's  construction,  twenty  inches  diameter,  price 
$50,  propels  a  sufficient  quantity  of  air  for  the  treatment  of  the  waste 
resnlting  from  100  tons  of  salt  cake  per  week.  Four  of  the  vats  are 
always  filled  with  black-ash  in  tiie  course  of  lixiviation ;  the  other  six 
or  eight  with  waste  to  be  treated  according  to  the  invention.  As  soon 
as  the  black-ash  is  completely  spent,  and  the  weak  liquor  is  well  drained 
off,  the  connection  with  the  fan  is  opened.  The  waste  soon  begins  to 
heat^  the  temperature  gradually  rising  above  200^  F.,  and  gives  off 
qoautities  of  steam,  becoming  greenish,  and  afterwards  yellow  on  top, 
gets  more  and  more  dry,  and  would  take  fire  if  the  air  was  passed 
through  long  enough.  The  time  for  discontinuing  the  passing  of  air,  so 
as  to  have  the  best  results,  must  be  ascertained  in  each  establishnieut 
by  experiments,  and  varies  according  as  much  or  little  hyposulphite  in 
the  hydrosulphide  and  bisulphide  of  calcium  are  formed,  which  are  after- 
wards oxidized  into  hyposulphite.  A  part  of  the  hyposulphite  is  again 
decomi)08ed  into  sulphur  and  sulphite,  which  is  very  insoluble,  and 
cannot  be  extracted  by  lixiviation.  Carrying  the  oxidation  too  far 
would  therefore  entail  a  serious  loss.  On  an  average  the  time  of  expo- 
sure will  be  limited  to  between  twelve  and  twenty-four  hours.  The  waste 
is  now  lixiviated  systematically  ^nth  cold  water,  the  weaker  liquors  pass- 
ing from  one  vat  to  the  next  one  in  course  of  lixiviation,  so  as  to  obtain 
only  strong  liquors,  which  operation  can  be  easily  performed  in  six  to 
eight  hours.  When  this  lixiviation  is  finished,  air  is  again  passed  through 
the  waste  in  exactly  the  same  way  as  before ;  the  waste  is  again  lixiviated, 
and  the  same  treatment  is  rei)eated  a  third  time.  The  vat  is  then  ready 
to  be  cast,  and  is  again  filled  with  black-ash.  When  the  operations 
have  been  well  conducted,  sulphur  equal  to  about  12  per  cent,  of  the 
weight  of  the  salt  cakes  used  in  making  black-ash  is  obtained  in  solu- 
tion from  the  waste.  The  waste  ex)ntains  only  traces  of  sulphide  of  cal 
dnm,  and  is  principally  composed  of  carbonate  of  lime,  sulphite  and 
sulphate  of  lime,  which,  far  from  being  noxious,  make  the  waste,  on  the 
contrary,  a  valuable  manure.  In  separating  the  sulphur  from  the  liquors 
thus  obtained,  by  adding  muriatic  acid,  I  met  with  much  more  difficulty 
than  I  had  anticipated  from  ax)parently  such  a  reaction. 
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ThB  oxitUitiou  of  the  waste  is  reRulated  so  as  to  obtuiii  n  liigiior,  wlik-U 

'  contains  ias  nearly  us  possible  to  every  equivalent  of  hypoittilphite  two 

equivalents  of  sulphide.    Tliia  liqnor  is  decoinpo«u>d  by  first  uddinc  tna 

Oeii^in  small  qnatitity  of  acid  au  exeess  of  liquor,  nntil  tJien*  in  a  imci* 

'  Of  sulphide  in  the  mixture ;  then  a  quantity  of  acid  suffleieiit  to  nrntrat- 

lae,  the  whole  of  the  calcium  ia  poured  in;  a  new  quantity  uf  liquor 

aqiiivaUtnt  to  this  last  quautity  of  acid  in  added,  and  Ilieu  ucid  uf^io 

I  and  liquor  again,  aud  so  on  until  the  vessel  is  nearly  tlllvd.    To  tbe  laM 

liquov  only  one-half  of  the  required  acid  is  added,  and   steam  inn» 

I  dnced   until    the  liquid  shows  a  temperature  of  about  140°  F.     Prat 

^  tically  stK'akiiig,  the  liquor  and  acid  are  ]K>ured  at  the  sante  time  JDU 

the  detromposiiip  vessel  in  nearly  e(|uivaleut  proportions,  the  wtirkawo 

feaking  eare  to  Iceep  a  small  excess  of  liquor  up  to  the  end  of  tlie  o)>enit^ 

I   This  part  of  the  process  is  carried  on  in  covered  wooden  t4itikt4  (Hiunc«Kd 

1^  vith  a  chimney  iu  order  to  carry  off  a^y  sulphuretted  liydrogeu  whick 

I  may  be  evolved  by  mistake  of  tlie  workman.     If  properly  carrittd  on 

there  should  be,  however,  no  appreciable  quautity  of  tliat  ffHM  evuh-vd. 

The  practical  result  of  this  mode  of  working  is  simply  precipitutiuaaf 

nearly  the  whole  of  the  sulphur  in  a  pure  state. 

Oa  O,  a,  0,+Ca  S,+3  H  Cl=  3  Ca  Cl+3  H  0+(2-(-x)  S. 
The  details  of  the  reaction  are,  however,  very  complicated,  nlmort  d 
tbe  different  iicidH  of  sulphur  being  probably  foi-med  dunii;;  the  pnocr* 
In  practice,  about  90  i)er  ceut.  of  the  muriatic  acid,  caleulntfHl  arcot^ 
ing  to  the  above-described  metho<),  is  requii-etl  to  tlius  effect  the  ctib- 
plete  decomposition  of  a  well-i)roiiortioned  liijuor.  If  it  cuittjilns  nwK 
hyposniphit*  than  above  indicated,  less  acid  is,  of  course,  to  beuwd. 
About  !)0  per  cent,  of  the  sulphur  contained  in  the  liquor  is  prei-jpttalt^ 
in  an  almost  pure  state,  and  settles  exceedingly  well  within  twt>  hwnnL 
The  supernatant  clear  solution  of  chloride  of  calcium  is  then  drawn  oC 
and  another  oi>eratfon  <lirectly  commenced  iu  the  same  vessel  as  »M 
as  a  BUlUcient  quantity  of  sulphur  is  collected  in  it,  wliicli  will  Aepaii 
on  the  size  of  tbe  vessel  and  on  the  strength  of  tlie  liquor,  ran^ng  l^v 
four  [HTcent.  to  seven  per  cent,  of  sulphur;  it  is  drawn  out  by  means  nf 
A  door  at  the  lower  part  of  the  vessel  into  a  woo<len  tank  witli  a  dnnblr 
floor,  where  tbe  chloride  of  calcium  is  washed  oat  by  watvr,  ami  A* 
aiilphur  is  then  simply  melteil  down  in  an  iron  pot.  The  prutlnct  ihaf 
obtaineil  contains  only  firom  one-tenth  of  one  jter  cent,  to  <mt>  {iera>Dt.<' 
impurities,  aixl  is  thus  by  far  superior  to  auy  sort  of  lirimstooc  in  Ite 
market^  though  it  has  sometimes  a  rather  darker  ujlor,  i^uwd  by  mm* 
of  suljihide  of  iron,  or  a  little  cwd  dust,  which  latter  may  havr  brct 
aiispeuded  in  the  muriatic  acid. 

The  total  yield  of  sulphur  obtained  by  the  process  amounts  Ihiutn 
10  or  11  per  cent,  of  the  weight  of  the  salt-cake  used  iu  making  htock 
ash,  or  to  about  one-half  of  the  sulphur  therein  (■onlaiued.  and  to  abM< 
(id  per  ri-nl.  iif  the  sulphur  contained  in  the  waste.     It  is  still  imfti, 
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however,  to  considerably  increase  this  quantity  after  some  more  years  of 
experience.  , 

The  cost  of  production  is  inconsiderable.  In  the  diflfereut  continental 
and  English  works,  where  the  process  has  now  been  working  for  years, 
the  expense  for  wages,  fuel,  and  maintenance  amounts  only  to  five  dollars 
per  ton  of  sulphur,  and  the  outlay  for  the  apparatus  will  be  more  than 
covered  by  the  net  profits  of  the  first  year.  An  establishment  making 
three  tons  can  save  at  least  $2,000. 

SULPHUR  FROM  COAL  GAS. 

In  the  manufacture  of  gas  from  coal,  sulphide  of  hydrogen  is  one  of  the 
products  from  which  the  gas  must  be  purified ;  and,  for  several  years, 
what  is  known  as  the  oxide  of  iron  process  has  been  adopted  in  large 
towns.  This  process  consists  in  i>assing  the  gas  through  layers  of  per- 
oxide of  iron,  mixed  with  some  inert  material  to  give  it  the  necessary 
mechanical  subdivision.  The  peroxide  of  irop  is  reduced  to  protoxide  of 
iron,  and  the  sulphur  is  precipitated  in  the  mass,  remaining  uncombined. 
Exposure  to  air  reconverts  the  protoxide  into  peroxide  of  iron  without 
altering  the  sulphur  contained  in  it ;  and  this  revived  peroxide  is  used  a 
second,  third,  and  fourth  time,  in  fact  until  the  accumulated  sulphur 
interferes  with  its  rapid  action,  when  it  is  replaced  by  fresh  material. 
After  repeated  use  this  oxide  of  iron  often  contains  as  much  as  40  i)er 
cent,  of  sulphur.  Some  sulphuric  acid  factories  employ  this  residue  thus 
charged  with  free  sulphur,  and  manufacture  sulphuric  acid  Irom  it  after 
certain  cyanides  are  extracted  from  it  by  other  factories.  The  amount  of 
sulphur  that  could  be  thus  furnished  annually  is  very  great,  estimating  the 
salphur  in  coal  a,s  one  per  cent.,  when  its  average  is  actually  much  greater. 
In  London  and  its  sul)urbs  alone  the  gas  produced  annually  would  fur- 
nish 15,000  tons,  equal  to  30,000  tons  of  sulphuric  acid.  M.  La  wes,  near 
London,  uses  2,180  tons  of  this  residue,  each  ton  furnishing  one  and  a 
quarter  ton  of  sulphuric  acid. 

SULPHUR  FROM  CALIFORNIA. 

To  the  northeast  of  Borax  lake,  in  California,  and  about  one  mile  from 
it  on  the  borders  of  Clear  lake,  is  a  large  deposit  of  sulphur,  where  sol- 
jGEitaric  action  is  still  apparent.  The' amount  of  sulphur  which  has  been 
deposited  in  this  place  is  very  large,  covering  an  area  of  several  acres, 
and  extending  to  a  depth  not  yet  ascertained.  From  six  t^)  eight  tons 
of  this  sulphur  are  refined  daily,  an<l  are  used  in  the  manufacture  of  sul- 
phuric acid,  gunpowder,  &c.  A  small  quantity  of  cinnabar  is  associated 
with  this  sulphur.  There  is  another  large  deposit  two  miles  from  this 
locality,  at  Chalk  mountiiin,  and  still  another  at  Sulphur  Springs  further 
east;  but  neither  of  them  contain  cinnabar.  These  and  other  localities 
of  solphur  in  Califoi-nia  were  represented  in  the  collection  sent  from 
California  by  the  commissioner. 
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The  iiiiimifHctiire  of  siilphnrie  acid  from  pyritcti  ut  probiibly  tlio  mi»t 
important  iinprnvenieiit  made  in  mauiif'aoturiug  eliemistr;  siii»>  ttie  pro- 
duction of  carbonate  of  soda  from  sidptiate  of  8od»,  by  Lfblauc ;  and 
altbongh  it  ha«  be«n  iu  operation  for  many  years,  it  is  inatruptiTe  Ut 
review  it  in  connection,  together  witli  the  devetlopmeiit  of  imlostlrial 
ch«raistrj-  in  tbe  pa«t  few  years;  for  bawlly  litte«n  or  twenty  your*  iuKt 
elapsed  aiuve  all  snlpliiiric  acid  whs  maimfuctured  from  Sieiliau  sulphur, 
with  but  one  or  two  insignificant  exceptions,  while  uow  there  is  n«I  mom 
than  one-tenth  of  this  acid  made  dinKrtly  from  sulphur. 

While  the  use  of  iron  pyrites  iu  the  manufacture  of  sulphuric  Mid 
dates  hack  prior  to  1830,  it  was  not  until  1838  that  the  short-sigfated 
policy  of  the  king  of  N^aples,  granting  tbe  monn|)oly  of  Sieiliau  siilpbar 
to  Messrs.  Taix  &  Co.,  of  Marseilles,  that  it«  ut^  wax  fairly  esUihlidied, 
for  the  price  of  sulphur  rose  in  England  from  t2o  to  $70  dollars  a  (mo,  and 
in  twelve  mouths  from  tbnt  time,  iu  England  alone,  not  less  tliau  ftftna 
patents  were  granted  for  the  mauufacture  of  sulphuric  acid  fruui  pyritfll. 
And  although  the  monopoly  was  soou  withdrawn,  by  the  ]K.-nnia(tioB  <f 
English  vessels  of  war  and  the  diplomacy  of  other  govertfrnentA,  tlM 
pyrites  had  secured  a  firm  footing  itt  supplantiug  sulphur  in  tbe  main- 
fhctnre  of  sulphuric  acid;  and  since  then  its  use  has  rapidly  inerawr4. 
giving  a  whok-soiue  lesson  t^  govemmonta  to  exi-i-cise  gretit  mntion  in 
granting  monopolies  and  in  legislating  so  as  not  to  thwart  indnstriw 
based  upon  a  science  that  draws  colors  rivaling  the  tints  of  the  rainbov 
from  coal,  and  that  is  not  to  be  confined  iu  the  manner  and  nifthod  (rf 
its  creations  so  long  as  the  elements  iu  one  shai^e  or  another  are  M  il» 
command.  * 

Since  the  first  production  of  sulphuric  acid  from  p^i'ites  the  vstabUah- 
ment  of  Fabluu,  in  Sweden,  has  employed  this  process  altogether,  pyritM 
*being  very  abundant  in  that  locality.  This  example  was  followed  b} 
Perret,  of  Chessy,  France,  where  the  pyrites  contains  from  tlint*  to  Aw 
per  cent,  of  copper,  which  metal  cim  only  l>e  extracted  by  desnl[ihuriiiit| 
the  ore.  From  the  mines  of  this  locality  7U,000  tons  of  p^titewt  are  burst 
and  exported  annually,  and  tbe  various  lead  chambers  here  for  maktof 
sulphuric  acid  have  a  capacity  of  about  1,600,000  cubic  feet.  Tills  pr» 
CC8S  is  carried  on  iu  all  parts  of  France,  whether  the  pyrites  cuntaiw 
copper  or  not,  and  Sicilian  sulphur  is  only  employed  for  special  pat- 
poses  iu  France  and  England. 

In  the  middle  of  France  the  pyrites  of  d'Alais  is  principally  einploj'ed, 
it  being  very  abundant.  In  the  nortli  of  France  the  Belgian  pyritevit 
nscd.  In  England  the  Irish  pyrit^^s  is  somelunes  enixiloyed,  although 
oontAining  not  more  than  30  ])or  C4>nt.  of  sulphur;  but  inoHl  of  tbr 
maunfncturers  use  the  pyrites  coming  from  Hnelva,in  PortuiCHl,  intntain- 
ing  4.'>  to  .W  per  cent,  of  sulphur,  where  the  dejKMitM  of  pj-ritM  •» 
remarkable  for  their  great  extent,  extending  iuto  Audalusla,  hi  Sfiaiii- 
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One  of  the  mines  that  is  worked  in  the  pro\ince  of  Alemtejo,  in  Portn- 
gal,  has  a  deposit  of  massive  pyrites  nearly  a  half  a  mile  long  by  two  hun- 
dred and  fifty  feet  across  the  widest  part,  and  contains  from  two  and  a 
half  to  four  per  cent,  of  copper. 

Pyrites  is  frequently  arsenical,  and  as  the  sulphuric  acid  produced 
from  it  contains  arsenious  acid,  it  is  unfit  for  many  purposes,  espeeially 
where  it  is  employed  in  the  manufacture  of  products  of  domestic  econ- 
omy, such  as  acetic,  citric,  and  tartaric  acids,  and  also  in  some  of  the 
industrial  arts,  and  in  cleansing  the  surface  of  metals  for  alloying  them 
with  tin  or  other  metal.  In  these  cases  acid  made  from  sulphur  is  to  be 
used,  or  the  pyrites  acid  is  to  be  purified  by  means  of  sulphide  of 
barium  or  by  sulphide  of  hydrogen,  when  the  acid  thus  treated  is  equal 
in  purity  to  any  other. 

It  is  not  to  be  supposed,  however,  that  sulphur  is  henceforth  to  be 
excluded  from  the  manufacture  of  sulphuric  acid ;  on  the  contrary,  it  is 
more  than  probable  that  many  factories  will  return  to  it«  use.  as  tlie 
sulphur  in  Sicily  is  almost  exhaustless,  and  if  ever  the  country  becomes 
opened  to  the  world  by  good  and  numerous  roads,  the  price  of  sulphur 
mast  diminish ;  and  the  diminution  required  is  very  small  to  bring  it 
again  into  niore  common  use  among  the  acid  manufacturers  of  the  world. 
The  factories  in  Belgium,  in  the  north  of  France,  and  some  in  other  part« 
of  that  country,  those  in  Germany,  and  a  number  in  England,  will  find 
it  profitable  in  almost  any  state  of  the  case  to  continue  the  use  of 
pyrites. 

lU.— METHODS  AND  PROCESSES  OP  MANUFACTURE. 

BURNING  THE  SULPHUR — SULPHUR  FURNACES. 

It  is  not  necessary  to  dwell  upon  this  part  of  the  subject,  from  the 
Ceu^t  that  there  are  so  many  various  ways,  each  said  to  be  excellent,  for 
securing  the  combustion  of  the  sulphur  used  for  the  manufacture  of 
acid.  Reference  will  be  made  simply  to  the  principles  involved  in  the 
best  form  of  furnace.  It  is  better  to  have  one  large  than  many  small 
fiimaces,  (called  the  sulphur  furnace,)  and  to  have  all  the  sulphur  used 
for  one  day's  combustion  (say  from  one  to  four  tons)  introduced  at  one 
charge,  and  to  have  just  sufficient  air  admitted  to  keep  up  the  combus- 
tion without  heating  the  mass  too  much,  as  thereby  more  sulx>hur  is 
volatilized.  The  vapor  from  the  suli)hur  furnace  should  pass  to  the 
combustion  furnace,  in  which  sufficient  air  is  admitted  to  complete  the 
combustion,  allowing  an  excess  of  about  two  to  three  per  cent,  of  oxygeu. 
From  the  combustion  furnace  the  sulphurous  acid  therein  formed  passes 
to  the  nitre  oven,  and  from  thence  the  mixed  vapors  pa^s  into  the  lead 
chambers. 

LEAD  CHAMBERS. 

Too  great  care  cannot  be  given  to  the  construction  and  working  of  the 
sulphuric  acid  chambers.    The  plumbers  should  be  required  to  distribute 


PAHI8   DNIVEH8AL    EXPOSITION. 

i  the  8triii)s  uiiiforiuty,  and  not  tobave  too  gteat  a  Ktrain  on  any  otM>^  a» 
}  the  If^ad  of  tlii^  uliamber  is  often  torn  by  the  negl«ct  of  this ;  th4>  rhitm 
I  "bers  should  be  kept  in  pert^t  repair  and  free  from  hok^  ur  othvrwiw 
'  the  sulphurous  a^iid  is  lost  in  greater  or  le»s  qnautity.  Wbdii!  re|i»ir§  an 
.  neglected,  the  practical  yield  with  the  same  amoitut  of  tuatorial  may 
|-,iai]ge  in  three  years  ii'oni  82  to  68  per  cent,  of  product. 

The  sulphur  is  not  often  lost  from  an  inoomplet«  coiiver*ioii  of  Ibf 

I  Aitlphurous  into  sulphuric  acid  by  too  little  steam,  too  much  air,  and  an 

1.  ioeuflicient  quantity  of  nitre,  but  more  frequently  from  too  little  cbaa* 

I  ber  Hpa«e  to  the  amount  of  sulphur  burnt.    In  connection  with  lead 

i  ohambera  it  is  interesting  to  refer  to  the  chambers  of  KulUmann.  of 

Xjille,  that  prince  of  industrial  ohemists,  the  neatness  and  cleanlin«»8i]f 

whose  immense  works  is  only  excelled  by  the  skill  i-jcei-niiUNi  and  tl» 

poi-ity  of  the  articles  manufactured.     His   chambers  have  a  capacitr 

I   of  about  Q3,0(>0  cubic  feet.     Tliereare  six  diifereiit  comi>itftiDents,liht 

first  a  small  one,  which  is  a  cooler  and  purifier ;  the  second  a  oaal 

■denitrifying  chamber;  the    third  a  small   nitriArAtion   rhiunber;  the 

fourth  a  lar^  chamber;  and  tifth  and  sixth  small  oliainbnrH,  culled Ite 

toil  chambers.    Nitric  tu^id  is  employed  for  oxidizinnc,  which  m  inm 

dnced  into  the  third  chamber,  in  a  small  utream  divided  into  A  q>taf 

I  by  convenient  arranfrements.    The  circulation  of  the  tiqniil  add  |hv 

t  oeeds  from  chamber  five,  which  opens  into  chajnber  six ;  fH>in  this  it 

flows  into  the  large  chamber,  which  rect>ives  also  the  a<-id  fmm  thf 

nitrification  chamber ;  the  acid  collected  in  the  large  chamber  ultimalclf 

passes  into  the  denitrification  chamber  before  it  reaches  the  evi^ 

rating  pans;  to  secure  a  perfectly  regular  distribution  of  steam  throui^ 

the  whole  system,  the  lead  pipes  which  deliver  it  into  the  ebamlxrr*  IR 

provided  with  platinum  nozzles,  which  preveut  the  orifices  of  the  tubct 

fi«m  gnulually  collapsing. 

Some  of  the  chambers  in  Lancashire  have  over  100,000  eubie  M 
,  capiu^ity ;  and,  n^  a  geueral  rule,  the  larger  the  chamber  the  bftttf 
the  proiKirtioual  yield.  One  of  the  most  important  problems  in  Ikt 
improvement  of  sulphuric  acid  chambers  is  to  produce  cbambcn  rf 
small  dimensions  capable  of  producing  the  greatest  amount  of  Hulphnit 
acid  free  fi'oni  arsenic.  To  diminish  the  amount  of  capital  in  e»tabtialt 
ing  a  lead  chamber  for  this  acid,  multiplies  their  niimlier,  and  bri»ft 
an  article  requiring  a  certain  amount  of  useless  water  and  bulky  nnJT- 
ers  nearer  to  the  consumers,  diminishing  the  cost  of  trunsiwrtatioR. 

At  Bordeaux,  Fournet  has  established  the  manufacture  of  aulphnrit 
acid  in  a  manner  that  deserves  special  attention,  as  it  biokd  towud  tl 
economyjust  i-efeired  to.  By  means  of  apparatus  skillfully  arrBOiM^ 
in  which  the  gas  is  made  to  circulate  more  than  once  in  pli>i'M  Bllml  w 
coke,  so  }ut  to  brini;  about  an  iutimate  mixture,  and  then  iKMsiug  it  I 
a  small  lead  chamber,  Fournet  has  succeetled,  with  a  chamber  of  na|r 
Vi,WH>  cubic  feet,  in  burniug  1,001)  pounds  of  sulphur  a  day  and  obi 
lug  a  yield  of  throH  tons  of  sulphuric  a^id,  an  amonut  nearly  ei)ual  I*  , 
tb©  theoretical  yield. 


INDUSTRIAL   CHEMISTRY.  11 


FURNACES  FOR  BURNING  PYRITES. 


There  is  nothing  specially  new  in  the  present  constraction  of  furnaees 
used  for  burning  pyrites,  but  as  these  are  scarcely  used  in  America,  but 
perhaps  can  be  with  advantage,  it  is  well  to  refer  to  them  here. 

At  first  fuel  was  mixed  with  the  pyrites  to  keep  up  the  combustion, 
but  this  was  soon  abandoned,  and  it  is  found  that  pyrites  in  burning 
furnishes  all  the  heat  necessary  to  continue  the  combustion.  The  beds 
of  pyrites  ai*e  made  quite  thick ;  at  Javelle,  France,  they  are  made  over 
three  feet  thick,  and  the  doors  of  the  furnace  are  luted.  The  combustion 
goes  on  very  slowly,  so  that  forty-eight  hours  are  required  for  the  upper 
layer  of  the  pyrites  to  descend  to  the  grate-bars.  In  this  way  most  com- 
plete combustion  is  procured,  and  hardly  two  or  three  per  cent,  of  sul- 
phur remain  in  the  residue.  However,  to  accomplish  this  comx)lete 
combustion,  the  pyrites  must  be  in  lumps;  but  as  the  pyrites  is  obtained 
about  10  per  cent,  of  it  is  more  or  less  piUverized,  constituting  one  of 
the  annoyances  in  this  method  of  making  sulphuric  acid. 

Various  methods  and  furnaces  are  in  use  for  the  combustion  of  this 
fiue  pyrites,  and  they  accomplish  the  result  more  or  less  i>erfectly. 

The  furnace  of  Spence,  used  almost  universally  at  Manchester,  is  prob- 
ably the  best  for  this  piu*pose.  This  furnace  is  a  very  long  one,  from 
forty  to  fifty  feet  long  by  six  feet  wide,  and  inclined  about  fifteen  inches 
downwards.  The  floor  of  the  furnace  is  of  large  flat  tiles,  and  is  heated 
from  below  by  a  latei*al  funuice  three  or  four  feet  in  advance  of  the 
lowest  part.  The  fine  pyrites  is  introduced  by  an  opening  in  the  top  of 
the  iiimace,  and  is  spread  by  means  of  rakes  introduced  through  a  lat- 
eral door  only  opened  during  the  raking,  and  when  it  is  necessary,  by  skill- 
ful movement,  to  push  forward  the  pyrites  to  the  lower  part  of  the  fur- 
uace.  After  being  allowed  to  cool,  it  is  drawn  out  of  the  furnace,  at 
the  front  part,  through  an  opening  that  supplies  the  requisite  quantity 
of  air  by  acyustment. 

The  roasting  lasts  about  twenty -four  hours — the  furnace  having  twelve 
doors  on  the  side,  and  two  hours  being  allowed  to  the  pyrites  between  each 
door  before  it  is  pushed  forward.  It  is  said  that  the  fine  pyrites  can  be 
made  to  give  up  all  but  two  or  three  per  cent,  of  its  sulphur,  a  result  not  far 
from  what  is  realized  with  that  in  lumps;  and  when  it  is  remembered  that 
this  fine  pyrites  bears  a  less  price  than  that  in  lumps,  these  results  are 
certainly  of  vast  imporUiuce  to  the  large  factories.  Kuhlmann,  in  his  pro- 
cess, mixes  the  fine  pyrites  with  clay,  sind  makes  small  balls  or  cakes,  that, 
after  drying,  are  used  in  the  same  furnace  in  which  he  bums  the  lump 
pjrrites.  Five  i)er  cent,  of  clay  is  sufticient  to  mix  with  the  fine  pyriteis 
to  form  the  little  balls,  and  they  can  be  made  at  a  cost  of  about  forty 
cents  a  ton  in  France. 

The  furnace  that  Michael  Perret  has  introduced  for  burning  fine 
pyrites  in  several  establishments  in  France  is  highly  spoken  of.  Instead 
of  using  the  long  furnace  of  Spence,  he  divides  the  ftimace  into  a  uum- 
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'  l>er  of  nfaelves,  witli  liir^i;  tin-  tiW.  8ix  ei-tittmett.'rs  thick  and  ten  ivoti- 
[  mctcTK  apart,  anil  hu  jjlKced  iti  tliv  lunouiiry  tliat  tbe  hut  nir  and  gasM 
I  pronwding  directly  from  the  pyrites  in  luinp,  biimiug  iu  the  nnlinai; 

ftiriuwe,  citvnlnte  buck  and  forth  (impending  all  tJw  timv)  DVt-r  thm 
i  di«lv(4i,  on  which  the  (iiio  pyHl^a  f»  R|ti¥fld  to  a  depth  of  thn«  ceiiUi^ 

tan.  W«  may  hu\'«  tvu  or  more  of  tht-^  oholvus,  until  the  nirnta 
*  beoonies  iiiwuivciuently  high.    The  o}>enitioti  last*  tiiirtj'-Kix  hours,  aad 

each  fiirnaee  eaii  bum  one  ton  of  flue  pyrites.     Thi»  sysfent  in  «itd  ts 

rainiif  one  per  cent,  more  of  nitre  in  the  mibswinent  oiteratious. 

PtraNACE  OF  aERSTEN  HOPPER. 

We  cannot  omit  giving  a  pasteing  notic«  of  the  inmace  of  Oentdh 
hoffer,  of  Freiberg,  which  is  employed  by  the  Vieille  Montagne  Compiay 
of  Franev,  and  also  at  SwanacA,  in  Wales.  At  the  lust-naoHMl  plimfl 
is  Dsed  for  dcitnlphurizing  etipiHTorescontaining^perevnt-of  sulpliVi 
and  tlvm  whieh  they  are  now  eotltTtiug  the  sulphurous  neid  and  raakinf 
Rulphurie  aeid. 

The  fumucf'  is  comi>osed  of  a  ipiadrangalar  tower  eight;-  rcDtimeHfl 
■qnare  and  sis  meters  high,  cltjued  at  the  top,  except  a  hnig,  narror  I 
opening  extending  fWim  one  aide  to  tlie  other.  Above  this  oiieuing  fl 
iriaced  tt  hupiwr  of  thu  iwmu  leugth,  provided  with  two  fve^I-ndleit 
tJie  lw>ttom,  tlie  inoremeut  of  which  feeds  the  thniaee  with  ]inlv«rill 
pyriHi*.  Tliis  pyrileH,  as  it  enters  the  fnmaee.  falls  on  a  Inaup" 
priBm  or  cross-bar  of  brick  fastened  horizontally  to  the  walU  of 
ftirnace,  with  its  base  vppermoct.  The  powder  gradoally  aeeniunlatl 
on  this  hurizontjil  face,  so  sls  to  make  a  pile  with  a  triangular  »ectioi( 
the  base  of  which  covers  the  face  of  the  prism.  After  a  short  wliill 
the  pyrites  falls  over  on  each  side  of  the  prism  in  two  tliin  sheets,  whii, 
in  desceniUng,  meet  with  two  other  prisms  below  so  placeil  as  to  inW 
eept  it  and  cause  it  to  accumidat«  again,  and  aftcrwardi^  to  fall  ova'  k 
font  sheets,  and  so  on.  By  sncccssive  descents  over  as  many  as  t  wenlf 
prisms  the  pyrites  is  bronght  thoronghly  in  contact  with  the  heat  lai 
air  of  the  furnace,  and  by  the  time  it  reaches  the  bottom  there 
more  than  four  or  five  per  cent,  of  sulphnr  left  in  it.  By  oixriingfi 
closeil  by  movable  stoppers  in  the  side  of  the  furnace,  the  procc**  rf 
oxidation  of  the  pyrites  can  be  seen,  and  the  influx  of  air  can  be  Ttpt 
lat«tl. 

UTILIZISQ  THE  EESIDUE  FROM  THE  PTttlTES  PUKSACE. 
This  residue,  notwithstanding  the  little  sulphur  remaining  in  it;l> 
UHed  in  the  high  furnace,  mixed  with  ores  for  the  production  of  irc& 
Mr.  Hell,  near  Newcastle,  and  Ferret  in  his  operations,  has  shown  tisfc 
by  the  addition  of  a  little  common  salt  iu  the  desnlphiuiziug  pmeeMi 
Iron  of  »  goo<i  quality  can  he  made  from  this  matei-ial.  \Mieii  thi! 
Wimte  piYxluct  from  the  manufacture  of  snlphuric  acid  becomes  iisffld 
III  a  reniunenitive  industry,  another  great  impulse  is  given  to  iliepw- 
dnetioii  of  this  acid  from  pyrites. 
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COMBUSTION  OF  PYRITES  COMPARED  WITH  THAT  OP  SULPHUR. 

It  is  foandy  in  making  sulphuric  acid  from  pyrites,  that  larger  cham- 
bers are  required,  and  a  larger  quantity  of  nitre  in  proportion  to  the 
sulphur  burnt,  than  when  sulphur  is  used.  This  arises  from  the  higher 
temperature  of  the  vapor  from  the  pyrites,  and  fiom  the  greater  quan- 
tity of  inert .  gas  that  circulates  through  the  apparatus.  Too  much 
attention  cannot  be  given  to  diminishing  the  temperature  of  the  gases, 
but  in  most  works  it  is  neglected;  some,  however,  pass  the  gases 
through  a  kind  of  tubular  boiler  of  lead  surrounded  by  water,'and  thus 
cool  down  the  vapors  before  they  enter  the  chamber.  Another  precau- 
tion to  be  observed  is,  not  to  let  the  lump  pyrites  exceed  the  size  of  an 
egg,  and  to  free  it  from  tine  matter  that  would  clog  the  openings.  There 
is  very  convenient  machinery  devised  that  will  answer  this  purpose 
very  well. 

The  little  loss  by  the  augmentation  of  inert  gas  in  the  chamber  where 
pyrites  is  used  may  be  diminished  by  determining,  by  frequent  analyses, 
the  proportion  of  sulphurous  acid  introduced  into  the  chamber,  a  method 
now  slowly  growing  into  use ;  tests  being  made  with  a  solution,  titr^^j 
of  iodine,  colored  by  starch.  The  gas  is  drawn  from  the  chamber  by 
means  of  an  aspirator,  and  the  water  flowing  from  the  aspirator  is  meas- 
ured in  a  graduated  vessel,  which  gives  the  bulk  of  the  inert  gases 
mixed  with  the  sulphurous  acid.  This  last  is  absorbed  and  calculated 
from  the  iodine  solution  through  which  the  gases  are  made  to  pass. 
^e  mean  of  these  analyses  gives  nine  per  cent,  of  sulphurous  acid, 
which,  according  to  the  composition  of  the  air  and  pyrites,  ought  to 
be  mixed  with  79  of  nitrogen  and  8J  of  oxygen.  This  method  of  testing 
is  well  adapted  to  chambers  where  nitric  acid  is  used  or  having  nitrifi- 
cation furnaces  constructed  at  the  base  of  the  chambers ;  but  this  test- 
ing can  be  used  for  all  chambers  at  the  exit,  where  the  gases  commonly 
conttun  six  per  cent,  of  oxygen.  It  would  be  well  to  diminish  this  quan- 
tity, taking  care,  however,  that  the  oxygen  does  not  disappear  entirely, 
as  this  is  a  guarantee  against  the  loss  of  binoxide  of  nitrogen,  which 
is  not  absorbable  by  the  cascade  of  sulphuric  acid  of  Gay  Lussae,  when 
the  proprietors  of  works  are  i)rudeut  enough  to  use  his  method  of  pre- 
venting loss  of  nitrous  vapors. 

Proper  manipulation  of  the  pyrites  method  depends  on  the  nature  of 
the  combustion  of  the  pyrites  and  the  regulation  of  the  draught  of  air. 
When  the  furnaces  are  well  constructed  with  this  in  view,  there  can  be 
obtained  126  parts  of  sulphuric  acid  for  100  part«  of  pyrites  of  45  per 
cent,  of  sulphur,  thereby  utilizing  as  much  as  42  per  cent,  of  the  sulphur. 
There  is  no  greater  drawback  to  this  method  of  making  sulphuric  acid 
than  the  admission  of  too  much  air. 
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OXIDATION  OF  SULPHUHOIIB  ACID  BY  NITROVS  ACID  VAIMlKtI. 

The  compounds  of  uitrog'en  and  oxygen  are  used  as  agents  to  cotnpletf 
the  oxidation  of  the  Hulphiirous  avid  liy  a  reaetioQ  familiar  to  cbcinistK 

[  The  introduvtioD  of  the  nitrous  vapore  into  the  lead  ebanil>erH  ix  ciuried 

'  on  in  several  waya  in  Kiifalmann's  large  woi'ks  at  Lille,  an<I  in  trthrr  fur- 
toriefl  in  FitLucfi  a  small  stream  of  nitriv  acid  is  allowed  to  How  into  tin 
nitrifieation  chamber,  the  size  of  the  stream  beiug  n'gid«t«Hl  »o  as  to 
fiimish  the  proper  proi>ortioii  where  it  reacts  on  the  siUpliiti'ous  iividM 
«  comparatively  low  tcmi>erature.  It  ia  a  good  |)roce»a,  and  may  be 
regarded  as  a  more  natural  process  than  any  other  in  twpjdying  iht 
iiiti-ous  vnpnrB.  The  acid  is  allowed  to  enter  into  the  ftret  i^lituiitKT  ui « 
small  stream;  it  is  made  tostrikeonglasagatters,  orastonf-wareresai^ 
D  such  a  manner  that  the  liquid  aeid  is  divided  into  Kpruy.  As  tliii 
foils  into  the  chamber,  and  comes  in  contact  with  the  HulpliurotM  actil. 

*  4t  only  furnishes  the  useful  nitrous  products,  there  being  no  formatKoi 
of  protoxide  of  nitrogen,  or  nitrogen,  as  sometimea  happens  Irum  a  rapi4 
action  on  the  nitre  pans,  as  when  they  are  carelesaly  heuled  red-boL 
The  oi>eratiau  is  vexy  regular,  and  the  economy  in  nitric  atnd  more  ibM 

p  .eompensatcs  for  the  expense  of  first  forming  the  nitric  acid. 

The  more  common  process  is  by  the  actios  of  milphoric  acid  on  uttnttt 
of  soda,  ami  passing  the  vapors  thus  produced  into  the  lend  ibambi-n. 
The  method  usually  employed  in  England  is  thi^  best  for  ctirr\iti;;»nt 
this  decomposition,  it  being  carried  on  in  one  instead  of  sevci^it  m -i^l^. 
and  placing  the  vessel  Verj' near  the  entrance  into  the  lead  ilMinU-rv 
The  quantity  of  nitrate  of  soda  used  by  the  several  maniifai'tiii-fj«  fut 
every  100  parts  of  sulphur,  as  stated  by  C.  R.  Wright,  is: 

For  pyrites  containing  45  to  50  per  cent,  sulphur 8.5  per  wot  ■ 

For  pyrites  containing  30  to  50  per  e«nt.  sulphur 12.0  ]»er  wBt 

For  pjTites  containing  35  average  per  cent,  sulphur 12.5  |)er  ocaL  ' 

For  pure  sulphur 10,0  per  cent. 

EFFORTS   TO   PRODUCE   SULPHURIC   ACID   WITHOUT  TUB    AGKNrr  «F 
NITRIC  ACID  OR  NITROrs  VAPOR. 

Several  iiietho<Is  have  been  proposi-d,  but  no  one  of  them  has  prortd 
successful.  Tennaut  Dnnliip  has  apprnximati>d  to  success  by  a  methd 
■which  is  in  use,  whereby  having  once  produced  the  requisite  !nipt>l>'  of 
nitrous  vapors  no  more  are  required  except  to  make  uj*  the  nnavnidaUf 
loss.  As  this  process  is  n»l  I'iirniliiii' to  most  ofonrmaniifiwtnren.it 
vrill  here  Iw  described,  altli<tuj;h  it  hiis  been  in  succeasfid  o|><>mttnD  ftf 
several  years  in  the  giguniic  ihcmicul  works  of  C,  Tennani  &  To. 

Instead  of  treating  nitrate  of  soda  with  sulphuric  acid,  and  emplminf ' 
the  nitric  acid  thus  obtained,  a  mixture  of  nitrate  of  wxla  huiI  of  cbloriilF 
of  smliuni  is  decomposed,  which  yields,  together  with  sulphal^  of  ludh 
vlilorine  gas  and  nitrous  aci<l.    These  gases  are  itepai'utc^l  by  |igi«trilf  \ 
them  through  coiicentrate«l  sulphuric  acid  of  not  leea  than  I.TA  iHv  gtt 
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T?heu  the  nitrous  acid  is  absorbed,  tlie  chlorine  being  utilized  for  the 
production  of  chloride  of  lime.  The  sulphuric  solution  of  niti*ous  acid  is 
allowed  to  flow  iuto  the  chambers,  where,  by  appropriate  apparatus,  it 
is  brought  into  contact  with  water,  which  disengages  the  nitrous  acid. 
At  the  works  of  Messrs.  C.  Tennant  &  Co.,  where  this  process  is  in  use, 
they  employ  Gay  Lussac's  process  for  absorbing  tlie  nitrous  acid  from 
the  escaped  ^ases  of  the  chambers,  and  M.  Dunlap's  process  is  used  to 
such  an  extent  as  is  found  needful  to  provide  for  the  waste  of  nitrous 
acid  which  occurs,  notwithstanding  the  use  of  Gay  Lussac's  process.  It 
will  thus  be  seen  that  the  immense  quantity  of  sulphuric  acid  made  by 
the  Messrs.  Tennant  &  Co.  is  formed  without  any  nitrate  of  soda  used 
specially  for  obtaining  nitrous  gas  to  be  applied  to  the  oxidation  of 
sulphurous  acid. 

CONDENSATION  OF  NITROUS  VAPORS  BY  GAY  LUSSAC'S  PROCESS. 

The  condensation  of  the  excess  of  nitrous  vapors  that  escape  at  the 
exit  of  the  furnace  in  sulphuric  acid  works,  by  Gay  Lussac's  process,  is 
very  generally  employed  in  France,  but  to  a  very  small  extent  in  En  glands 
where  eight  to  ten  parts  of  nitrate  of  soda  are  employed  to  every 
100  parts  of  sulphur  burnt.  In  all  well-directed  establishments  this 
apparatus  should  be  used  to  save  the  excess  of  nitrous  vapors,  and,  while 
its  use  requires  skill  and  care,  it  will  reduce  the  quantity  of  nitrate 
required  to  less  than  two-thirds,  and  the  saving  will  very  much  more 
than  pay  for  the  increase  of  expense  and  attention.  This  method  has 
been  long  known,  and  is  fully  described  in  works  on  industrial  chemistry, 
so  that  no  detjiil  of  it  need  be  given  in  this  reiwrt. 

PURIFICATION  OF  SULPHURIC  ACID  FROM  ARSENIC. 

The  acid  is  sometimes  boiled  with  a  little  common  salt,  and  the  arse- 
nic goes  off  as  terchloride  of  arsenic.  But  probably  the  most  efficient 
and  practical  method  is  that  adopted  by  Kuhlmanu  in  his  large  acid 
chambers.  The  sulphurous  'dvid  from  the  combustion  of  the  pjTites  pa.sses 
into  a  small  chamber  of  1,500  cubic  feet  capacity,  that  communicates 
with  the  funiace  by  a  large  leaden  pipe  forty  or  fifty  feet  long,  sustained 
on  its  inside  by  iron  bands  covered  with  lead.  In  this  way  the  sul- 
phnrons  acid  is  cooled  before  it  reaches  the  acid  chambers,  and  sevenU 
oondensible  products  are  deposited,  among  them  the  arsenious  acid. 

It  is  also  purified  by  means  of  sulphide  of  barium,  at  Chessy,  as  it 
comes  from  the  lead  chamber,  or  by  sulphuretted  hydrogen ;  this  last  is 
successfully  used  at  Freiberg  in  the  following  way:  the  ap])aratus  used 
for  making  the  sulphuretted  hydrogen  is  composed  of  two  large  leaden 
«  vessels,  placed  side  by  side,  and  communicating  with  each  other  at  the 
bottom.  One  of  the  vessels  is  filled  with  sulphide  of  iron  and  the  other 
with  diluted  sulphuric  acid.  The  ga^  as  it  is  produced  enters  a  long 
column  full  of  coke,  while  the  acid  from  the  chamber  is  run  through 
the  coke  by  a  kind  of  receptacle  that  alternately  fills  and  empties  itself, 
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I  Uias  ^v\ag  an  iuMrmitting  flow.  As  tlie  acid  has  time  to  spread  otct 
t  tbe  coke,  the  aiilphydric  acid  and  thearaetiioiisatidreiKit  on  t>Hrh  othpi. 
f  Ihe  flowof  gas  iHreg:uIat:ed  according  to  the  quantity  of  ar»>eaic  prewnt 
The  acid  thus  acted  on  falls  into  a  leaden  receptat^le,  i«  allowed  to  tittle 
k  before  it  is  concentrated  in  the  lead  pirns,  and,  finally,  in  the  plminnn 
[  Btill. 

The  separation  aud  purification  from  nitrous  acid,  when  the  aulphnric 
I  acid  contains  it,  van  be  effected  by  adding  either  a  little  xitlphat^  ot 
'  ammonia  or  alcohol  in  the  lead  ]iaus  used  in  the  first  caiiceDtratioo. 

CONOENTBATION  OP  SULPHITRIC  AOID. 

It  is  well  known  that  tbe  acid  a«  it  comes  lVx>m  the  lead  chambers  u 

first  concentrated  in  lead  pans.    Little  or  no  iniproveineut  luw  Iwca 

made  in  this  part  of  the  concentration.     In  these  pans  lh«  acid  cw 

only  be  brought  to  a  degree  of  concentration  equal  to  1.7t)  sp.  gr.    Par 

t  ■  tlier  concentration  is  carried  on  in  glass  or  in  platinum  vessels. 

The  high  price  of  platinum,  aud  its  monoiioly  by  the  Uussiau  jrurto- 
ment,  &Dm  which  it  get«  into  tbe  hands  of  a  few  niannfitctiiren,!!* 
driven  many  of  the  makers  of  sulphuric  acid  to  i-«tnrn  to  tiie  use  d 
glass  which  they  had  onoe  abandoued.  lu  addition  to  this  there  hai 
been  couaiderahle  improvement  in  the  maunfactore  of  larse  lead-^M 
vessels,  so  tliat  now  about  foiir-flftba  of  tbe  acid  made  in  Enghind  aaA 
Belgiiini  is  conceutntted  in  ghiss,  of  which  the  original  price  and  breitt- 
age,  &c.,  does  not  exceed  half  of  the  anunal  interest  of  the  cost  uf  plft> 
tinum  Btilla.  The  veaselsare  very  large,  and  areheatedin  ojien  8ic,iviB 
iron  pots,  with  a  thin  layer  of  sand  between  them  aud  tbeside«of  the  pots. 
The  vessels  are  kept  constantly  at  work.  Tbe  acid  is  dntwn  olTbyi 
siphon,  and  the  vessels  ni-e  immediately  refilled  with  hot  acid.  The  tem- 
perature of  tlio  room  must  be  kept  very  warm,  and  a  |>i-oi»er  provisioB 
should  be  made  for  carrying  off  the  vapors.  The  heat  and  the  pn» 
euce  of  the  vapors  of  acid  are  very  iiijuriousto  the  workmen,  aud  ibej 
suffer  more  or  less  from  them.  In  this  way,  in  S«mtb  Lancjisler  aloot. 
700  tons  of  sulphuric  acid  of  1,85  sp.  gr.  are  manufai'tunil  weekly. 

In  Pnince  platinum  stills  are  almost  altogether  used,  and  the  mumfiK- 
tun-rs  of  these  vessels  have  exercised  their  ingenuity  to  dimtniflli  Ibtfe 
cost,  and  none  of  them  have  succeeded  so  well  in  this  direction  as  Menrfc 
Johnson  &  Matthey,  of  Hatton  Garden,  Ltmdou.  In  1862,  in  I.4Hidaa. 
they  exposed  a  still  capable  of  concentrating  from  two  to  four  tondof 
acid  ill  tsvt'iity  liior  hours,  for  not  much  more  tliaiitwi'iityfive  per  (HMit.rf 
the  fi.iiii.i  I'l  ici.s.  The  apparatus  coat  82,300.  In  18G7,  wb*-u  I  virilH 
tht'ii  <'stiil>lish  men t,  they  were  actively  engngetlin  the  manufaLTtun*  of  |il» 
tinum  >iills,  iiiiiUiiig  some  with  the  aet^k  of  the  still  dirvN^twl  upnanls,!^ 
prevent  the  violent  boiling  of  the  acid  from  throwing  over  portioDs  of  c«» 
ecniriiici)  miil.  The  form  of  one  of  their  stills,  its  dimensions,  and  tb( 
shape  or  the  upturned  neck,  arc  shown  iii>on  Plate  VI  I,  i'ij^.  ].  The  ]4«- 
tinum  stills  eshibtlt-d  coming  fh)m  the  efitablishmentH  uf  IViuiiuntM, 
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Chapins,  and  Quennessen,  in  Paris ;  Herasus,  of  Hauau ;  and  Johnson  and 
Matthey,  of  London,  were  most  beautifully  executed.  In  soldering  all  of 
these  makers  use  gold,  except  the  last-mentioned  firm,  who  bum  the  sheets 
of  the  metal  together  at  the  seams  and  joints  with  the  oxy-hydrogen 
blowpii)e,  and  for  large  vessels  of  platinum  the  last-mentioned  manufac- 
turers tium  out  work  more  to  my  satisfaction  than  any  of  the  others. 

It  is  not  usually  understood  that  while  platinum  is  not  virtually  acted 
on  by  sulphuric  acid  it  does  experience  a  little  and  gradual  loss  of  sub- 
stance by  the  action  of  the  acid,  and  this  especially  when  it  contains 
nitrous  acid,  but  this  last  can  be  prevented  by  adding  a  little  sulphate 
of  ammonia  prior  to  distilling.  Even  when  this  precaution  is  taken 
there  is  stiU  a  loss,  less  in  new  and  more  in  old  vessels,  commencing 
with  a  loss  of  one  gram  and  gradually  increasing  to  two  grams  for 
every  ton  of  acid  concentrated.  When  the  platinum  contains  iridium 
the  loss  is  diminished  50  per  cent.,  but  the  Paris  manufacturers,  I  believe 
are  the  only  ones  who  have  used  iridium  in  their  platinum,  and  they  do 
not  do  it  except  by  express  order,  for  platinum  that  contains  it  is  more 
difficult  to  work. 

With  this  I  wiU  terminate  the  brief  review  of  the  present  condition 
of  the  manutacture  of  sulphuric  acid  in  the  world,  as  brought  out  by  the 
Exposition  of  1867,  and  by  the  examination  of  old  and  well  established 
fiu^tories. 

A  complete  set  of  working  drawings  for  model  sulphuric  acid  works 
18  appended.  FiUl  explanations  and  details  will  be  found  on  the  plates 
and  in  the  explanatory  x)ages  accompanying  them  at  the  end  of  the 
report. 

2io 


fkiKcipAC  eomcKs  o»  soda  ash  its  halts— Widk  and  liEKriiAL  PtmuHmoii « 

eClUA   AND   nS   COMPOl'.NBS— THK   PHOCKSil  OF   LEUUkNC 

pm-niiN— Siii.PHATE  OF  hoda;    ire  MAKrFAcmiB  AXii  rsEs— Sruii4Tr  • 
s  uutiiKii  WA-ntn  of  salikks — OniEit  soitsces  of  soda — Tiiit  M. 
TruE  OF  »o»A  nam  halt— Spipiutb  of  soba  from  salt—Uakdiu  nt^cK-*m- 

.    ExTltACTIOH  OF  TRK   0AC8TIC    SOPA — THGDBY  OF  THE  VUOCfXe — UAXttFACTlIlt  « 
■ODA  AXU  CAKBOXATU  UF  SODA  FKOM  CnYOLITB — CRYOUTE  A^iD  ITS  auVBCS' 
rOHITJOS  OF  CKYOUTK — PUHS 
OF  SODA — HVPOBULPttTTE  OF  EODA. 

PEISOIPAL  SOUKCES  OF  SODA  A\D  ITS  a<\.LTa. 

It  is  nunecesBary  in  tliia  place  to  detail  facts  uih>h  tlie  mantifacture  ol 
Bodu  and  its  salts  t'ainiliKr  to  chemists  nud  to  bo  tonad  m  all  wurUta 
tecbiiicul  chemistiy.  Mention  will  only  be  madv  of  tbe  moro  suikii^ 
results  developed  during  the  past  few  years,  esi>cc:iiilly  as  (uteiuiili^nl 
by  tli(^  ExiiOtiitioii.  We  intiposu  to  notii-e  tbe  must  Juii>i>riitiit  ni  ilit 
coui])oiiuds  of  Boda  used  in  the  iudustriiU  arts,  and  wbatewr  ma.v  ht 
thougbt  necessary  to  detail  in  relation  to  tbeir  luaDnfaoturr,  HtatiHtiOt 
&c  There  is  no  substance  so  well  known  or  so  universally  in  tlii*  tuuHb 
of  all  as  that  of  soda,  either  in  the  form  of  sal  soda  and  biearlwiiatr  •( 
soda,  or  in  combination  foi-uiing  soap  and  ghiss.  As  the  prodndiun  d 
sulphuric  aeid  &om  pp'ites  was  caused  by  restrictions  placetl  aroiindlk 
iutrodiiction  of  sulphur  into  vanous  couutries,  so  tlie  present  i>roer«sU 
luannfacturiug  soda  was  develoiied  by  a  similar  restriction,  but  fhni  i 
diC'erent  cause.  Tlio  war  in  which  France  was  involved  in  the  lutn 
part  of  the  Inst  centnrj-  created  a  great  scarcity  of  s««la  in  Frunee.  It 
was  imiHtrted  princiitally  from  Spain,  where  it  was  matle  from  svn-vwi, 
and  by  this  sc4ii'eity  attention  was  drawn  to  theprouetisofLeblunctbrt 
recently  discovered.  The  first  city  in  France  in  which  the  niannfadurr 
was  established,  \'iz.,  Alarseilles,  is  still  hirgely  eiigagetl  in  it^  prwht^ 
tion,  as  well  as  in  the  manufacture  of  its  natural  ofispriug,  soap. 

rUOt'ESa  OF  LEBLANC — SODA  KKOM  SALT. 

It  is  certainly  in  jilace  here  to  refer  to  tlie  origin  and  history  atikf 
great  diHCOvery  by  Leblanc,  and  in  doing  this  I  will  use  (be  woriLiflf 
llof^nann  and  of  Ward  in  writing  on  this  subject. 

Tile  ever  memorable  discoveiy,  by  the  ilhistriouit  LebUnc,  of  ihe  j** 
cess  now  eve^.^  where  in  use  for  man ufae taring  carbonate  of  sodu  tho 
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common  salt,  stands  distiugaished  iu  tlie  annals  of  industry,  not  only  as 
by  far  the  most  important  of  all  cliemico-industrial  inventions,  but  also 
(a  signal  fa<;t)  of  having  been  created  perfect  All  the  other  great  chem- 
ical industries  have  been  slowly  worked  out  by  the  toil  of  successive 
inventors,  but  Leblanc's  process,  the  greatest  of  them  all,  remains  to  this 
day  what  it  was  when  he  first  gave  it  to  the  world,  the  best  and  simplest 
method  of  effecting  the  most  valuable  of  all  known  transformations. 
Though  eighty-six  years  have  elapsed  since  this  splendid  discovery  was 
made,  and  innumerable  researches  have  been  undertaken  with  a  view  to  its 
improvement,  the  original  indications  of  Leblanc  are  all  but  universally 
followed,  with  merely  a  few  comparatively  unimportant  modifications. 

It  might  have  been  expected  that  a  process  which,  at  its  first  introduc- 
tion, was  examined  by  a  government  commission  of  thoroughly  practical 
men,  and  which,  after  having  been  submitted  to  comparative  experiments, 
made  with  the  greatest  care,  was  recommended  in  an  elaborate  official 
report,  would  have  been  almost  immediately  adopted  throughout  Europe, 
with  proportionate  advantage  to  its  discoverer.  Such  reasonable  hopes, 
if  entertained  by  Leblanc,  were  destined  to  cruel  disappointment.  Le- 
blanc himself  never  reaped  the  reward  of  his  admirable  discovery.  This 
man,  who  was  certainly  one  of  the  gi*eat  benefactors  of  his  race,  and  to 
whom,  long  since,  France  and  England  should  have  joined  to  raise  a 
statue,  lived  in  poverty  and  died  in  despair.  The  creator  of  incalculable 
wealth  for  his  species,  he  wanted  bread  himself;  and,  after  endowing 
man  with  cheap  soda — that  is,  with  the  inestimable  blessings  of  cheap 
glass  and  so«ap,  cheap  light  and  cleanliness,  and  a  hundred  collateral 

*  advantages — he  was  suffered,  to  the  shame  of  Europe,  to  end  his  days 
ill  a  hospital.  There  he  lingered,  a  wreck  in  fortune,  health,  and  hope, 
till  reason  herself  gave  way  at  last,  and  he  perished  madly  by  his  own 
hand.  It  is  to  be  hoped  that  with  the  adv^ance  of  civilization  these  ter- 
rible tragedies,  so  frequent  in  i)ast  ages,  will  become  more  and  more  rare, 
till  the  future  historians  of  progress  shall  be  8i)ared  the  pain  and  shame 
of  recording  any  more  such  outrages  on  justice — such  ghastly  martyr- 
doms of  genius. 

SULPHATE  OF  SODA. 

More  than  six-tenths  of  the  sulphuric  acid  manufactured  is  used  in  the 
manufacture  of  the  soda  salts.  The  old  method  of  making  suli>hate  of 
soda  by  acting  on  common  salt  with  sulphuric  acid  is  universally  adopted. 
A  fact  worthy  of  note  in  regard  to  this  salt  is,  that  the  French  sulphate 
is  much  purer  than  that  made  in  England,  which  must  be  owing  to  the 
more  careful  manipulation  by  the  French  manufacturers.  The  French 
salphate  is  of  remarkable  whiteness,  as  I  have  seen  iu  the  factory  of 

•  Kahlmann  at  Lille 5  the  sulphate  manufactured  there  is  largely  used  in 
Belgium  and  France  for  making  the  finest  plate  glass.  A  process  of 
making  the  suli)hate  was  at  one  time  employed  near  Liverpool  by  mix- 
ing iron  pyrites  and  salt;  the  result  of  the  reaction  being  vohitile  ses- 
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quioliloriilc  of  Iron  and  sii1|>))Ht-u  of  sotla,  which  last  wu^  spparatol  li 
tl]f>  aid  of  hot  wuti-'r. 

Thi?  prinfiiHil  uaw  of  nnlpluite  of  awJa  is  to  tDaiiiit'a«rtiiro  the  earlmul 
by  tlie  process  of  Lebluue,  wliich,  altliough  over  eighrv  yeai-s  old,l| 
Dever  been  iflipplant«d  by  any  other. 

SUU-HATE  OF  SODA  FROM   TUK  SIOTJIEE  WATEK  OP   SALESES. 

Ill  Franofl  and  Ot'rmany  the  mother  waters  of  the  safiites  are  Knit) 
t«  extract  tlie  salts  that,  they  contain,  and  by  the  prot-ess  of  BiilHJ 
By  nsiii^'  earefiilly  nrgnlal^  t^iu|ieratiire8,  these  salts  arv  iTj-HMlill 
out.  'nif  sulphate  of  Boda  may  be  obtained  in  this  manner,  but  lunj 
wilt  uittde  by  the  direct  iwtiou  of  aid ph uric  acid  on  conimon  !<aI|| 
obtuiuud  more  cheaply,  the  process  is  not  much  n-»or(od  to.  The  pril 
cipiil  object  of  treating  tbiMO  mother  waters  is  to  extnid  the 
(ults. 

80DA  PROai  CBTOIITE  ASl)  F&OM  80D1UU. 

i^>dii  is  now  largely  obtained   from  cryolite,  an  iuttTesting  i 

vlilHi  (KviUH  in  abuudance  in  tii-eculaiid,  and  it  is  also  iirepunxl  ts 

liiuitetl  exleat  JVom  the  metal.    These  two  »oun^{'it  will  l>e  euasida 

.    ntleuglli  ullvr  Home  details  uijon  the  manufacture  of  sodik  by  thoi>rMl 

of  Leblane  have  bevu  given. 

MANUPACTCRE  OF  SODA  FltOM  SALT. 

This  resolves  itself  essentially  into  four  operations : 

1.  Formation  of  sulphate  of  soda  by  (leix)nii)osing  common  salt. 

2.  Heating  the  Bidpliate  of  ao<la  mixed  with  lime  and  ihiirLoal ill 
fiiruuco  to  form  what  is  called  black-bull. 

'S,  Lixivhition  of  the  blackbiUl  with  water  to  extract  the  alkatil 
prmincts. 

4.  To  obtain  cauatic  soda  and  carbonate  of  soda  by  pmiK-r  evapomM 
and  concentration  of  the  liquor. 

TIIE  FORMATIOS   OF  StrLPHATB  OF  SODA. 

There  are  two  methods  by  which  sulphate  of  soda  is  producot- 
namely,  in  Ihe  moist  way  in  leaden  vessels,  aud  by  the  drj-  way  in 
na«e».  The  former  is  employed  to  a  very  large  extent,  and  inunt  alwj 
be  used  where  a  pure  white  siiJphutc  of  soda  is  reijuiretL  il.  S.A 
Bianu,  at  Lille,  maiuifacture^  a  large  quantity  of  this  description 
sulphate  which  is  afterwards  heated  in  hot  chambers  and  all  its  ffiM 
of  erystallization  «iriveu  out^  forming  a  pulverulent  mass  jls  white  as  t 
driven  snow,  and  used  largely  by  the  ghi»s  makers,  which  could  nut 
dcme  if  the  decomposition  of  tlie  salt  was  conducted  iu  irou  vessf* 
The  more  conimou  form  iu  Englaud  of  decomposing  the  salt  in  a  fttiW* 
of  a  peculiar  construction  is  fast  coming  iuto  asc  everywhere  where  tf* 
sulphate  only  is  used  for  the  subsequent  operatiou  of  trausfonuing  "* 
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into  carbonate.  The  process  most  generally  adopted  will  be  described 
particularly,  as  it  affords  a  very  complete  condensation  of  the  hydro- 
chloric acid  formed,  so  much  so  that  the  use  of  this  process  in  Belgium 
is  compelled  bylaw.  An  account  of  the  fui*nace as C/onstructed  and  used 
in  the  works  of  Tennant  &  Co.  has  been  given  by  Professor  Hofmann, 
and  I  use  his  own  words  in  describing  it. 

As  this  apparatus  is  now  generally  arranged,  it  consists  of  a  muffle 
constructed  of  cast  iron,  and  a  second  muffle  constructed  of  brick 
work.  Tlie  lower  part  of  the  iron  muffle  represents  the  segment 
of  a  hollow  sphere,  made  of  thick  cast  iron,  nine  feet  in  diameter 
in  its  widest  part,  and  one  foot  and  nine  inches  in  depth.  This  is 
placed  on  a  seating  of  brick  work,  and  is  surmounted  with  a  cover 
of  cast  iron,  also  the  segment  of  a  hollow  sphere,  about  one  foot  deep 
in  the  center.  This  cover  has  two  doors,  through  one  of  which  the  salt 
is  introduced,  wliile  through  the  other  the  mixture  can  be  passed  into 
the  brick  muffle.  A  fireplace  is  arranged  beside  the  iron  muffle,  and  a 
flame  is  passed  firstly  over  the  iron  cover  and  subsequently  under  the 
iron  pan.  The  requisite  heat  is  thus  given  to  the  contents  of  the  muffle 
by  transmission,  and  the  gas  is  evolved  at  a  comparatively  low  temper- 
ature unmixed  with  air.  The  brick  muffle  is  adjiicent  to  the  iron  one, 
both  being  seated  on  the  stime  pile  of  brick  work,  and  having  flues 
which  communicate  with  each  other.  The  brick  muffle  consists  of  a 
chamber  about  thirty  feet  long  and  nine  feet  wide,  having  a  floor  con- 
structed of  bricks,  which  forms  the  covering  of  a  number  of  flues ;  the 
npx>er  part  of  this  muffle  is  formed  by  a  thin  arch  of  brick  work,  which 
is  again  surmounted  by  a  brick  arch,  a  flue  being  thus  formed  between 
the  two  arches.  A  fireplace  is  arranged  at  one  end  of  the  brick  muffle, 
the  flame  of  which  is  first  caused  to  traverse  the  flue  between  the  two 
arches  of  the  muffle  and  then  to  return  through  the  flues  under  the 
brick  floor.  Heat  is  thus  applied  to  the  contents  of  the  muffle  by  trans- 
mission through  the  brick  work  of  its  arch  and  floor. 

In  using  this  apparatus,  half  a  ton  of  salt  is  thrown  into  the  heated 
iron  muffle,  and  the  requisite  quantity  of  sulphuric  acid,  of  about 
1.7,  is  run  upon  the,  salt.  The  mixture  is  assisted  by  the  u^  of  the 
iron  rake,  and  a  strong  effervescence  of  hydrochloric  acid  ensues.  The 
mixture  generally  thickens,  and  at  the  expiration  of  about  one  hour  and 
a  half,  (when  about  two-thirds  of  the  hydrochloric  acid  has  been  driven 
off,)  it  becomes  pasty  and  ready  to  be  transferred  to  the  brick  muffle. 
This  is  effected  by  pushing  the  pasty  mixture  through  the  channel  of 
communication  between  the  two  muffles.  To  complete  the  expulsion  of 
the  hydrochloric  acid,  it  is  needful  to  maintain  a  red-heat  in  the  brick 
muffle*  A  provision  is  made  for  closing  the  communication  between  the 
two  muffles,  so  as  to  have  the  power  of  keeping  separate  the  gases  pro- 
ceeding from  each,  as  the  gas  from  the  brick  muffle  will  furnish  a  more 
concentrated  acid,  by  condensation. 

The  acid  gas  that  escapes  from  this  furnace  is  condensed  by  one  of 
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the  methods  doscrilwd  iiniler  tbe  head  of  lij-drooliliiric  ndd.  Fiirnun-s 
of  the  above  dewTiptioii  have  been  in  n»M  iu  the  work^  <>f  TeiiiiMut,  Ht 
Olaagow,  for  twenty  years,  decoini»osinK  300  toDM  of  mit  wwkly.  mid  vr ith 
tli«  uioRt  perfect  Hiicceas,  and  no  aiinoyanee  to  the  neiglilrarhood  br 
acid  Aiipors. 

MAKING  DLACK-Asn. 

The  second  process  consists  in  mising  sulphate  of  soda  with  lime  snd 
,   benting'tt  in  a  ftrnineo.    The  proportion  of  theao  ingredienlH  is  not  tlw   i 
I  aaine  tii  all  inaniifnctone^;  tboy  vary  nearly  as  follows  at  (lifTeniiit 
.  places:  Sidphate  of  soda,  100  pai-ts;  carljonate  of  liiiie,  from  li.'l  toM 
partu;  coal,  Q-oiu  71  to  35  parts. 

These  differences  aiise  from  tlie  dififerencc  iu  tlie  purity  of  the  inaten- 

als,  some  nsiug  anthmeite  coal  givinp  80  per  cent.  c)f  «>lid  carlion,  otlwo 

J  using  coal  giving  only  60  per  cent,  of  carbon,  and  10ioI8percent.of«fc. 

Enblmann,  who  nsea  a  coal  Iea\'ing  about  four  or  live  per  rent.  ofuk. 
employs  sulphate  of  soda  and  catbouate  of  linie,  litO  parts  of  eocli,  ud 
37.7  part*  of  coal. 

The  three  ingredients  above  moutioued  arc  plivce<l  in  fimnwe*  of  dtf 
ftireut  deacriptions,  fully  described  in  works  ou  technical  ehitntstiy;  Ott 
materials  are  not  pulverized,  the  coal  and  Ihne  being  both  tbrnwu  id  fn 
lumps,  as  the  mctbnil  of  iii!Uii|>iilation  renders  the  finished  in:ireriil 
easier  of  lixiviation  in  the  uext  openitiou. 

The  only  furnace  that  way  bo  considered  as  an  innovation  of  tlv 
older  one,  is  the  English  revolving  furnace.  It  has  been  eniploywl  «iK» 
1861,  aTid  nitbough  there  was  a  dis]iiisitioti  at  fii-st  to  condeiaii  i(,  it  lias 
griHlnally  grown  into  favor  and  will  doubtless  soon  liml  its  way  into 
France  and  other  coutinental  countries.  Mr.  Stevenson  ilfscrilies  «ne 
of  those  first  erected  as  follows:  It  consists  of  a  horizontal  cast-iron 
cylinder,  eleven  feet  long,  and  seven  and  a  half  in  diameter,  lined  with 
mnc-iueh  hrii-k  work.  Two  circular  openings,  about  two  fcn't  in  diame 
ter,  in  tbe  ends,  aUow  the  flame  from  the  furnace  to  pass  through  th^ 
cylinder  and  over  its  contents.  Tlie  cylinder  rests  ou  four  ridlcis,  one  |>air 
of  which  is  turned  by  machinery,  so  as  to  cause  tlitreyliiuler  to  revolve. 
TIic  charge  is  introduced  from  a  hopper  above,  through  a  dimr  in  tbf 
middle  of  the  cylinder,  and  tbe  charge  runs  out  at  the  same  door  when 
the  decomposition  is  coiiiph-ted,  the  cylinder  being  stopped  for  this  par 
pose,  with  the  door  downwanls.  No  tools  iH'ing  requinnl  to  turn  ovct 
the  uuiterials,  the  furnace  can  be  kept  closed,  its  brick  lining  lasts  a  hmg 
time,  and  the  saving  of  manual  labor  is  considerable.  A  involving  fnr- 
naee  of  the  dimeusious  given  above  decomposes  l,4fM)  w<'ight  of  siii 
lihato  of  soda  every  ten  houi-s,  at  the  cost  of  43  cents  in'r  tou.  inctuditi;: 
wheeling  and  charging  the  materials. 

Tliis  funiai-e  is  heated  by  the  products  of  combustion  passing  thronj:'' 
it  from  end  to  end,  there  being  a  tiit-plaee  at  one  end  of  the  appanitu* 
and  a  chimney  at  the  other.    At  the  present  time  the  dimensions  of  thw 
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are  made  even  larger ;  some  of  them  are  seventeen  feet  long  by  twelve  feet 
in  diameter,  into  which  the  earlK>nate  of  lime  is  first  introduced  in  large 
fragments  and  the  cylinder  put  in  motion  slowly,  then  the  sulphate 
of  soila  and  coal  are  added,  and  the  motion  is  accelerated.  In  such  a 
furnace  three  tons  of  matter  can  be  treated  at  one  time.  A  verj'  active 
combustion  is  kept  up  in  the  furimce,  so  that  there  may  be  heated  tiame 
in  the  whole  length  of  the  cylinder ;  the  excess  of  heat  is  not  lost,  but  is 
used  for  the  evaiwniting  pans,  &c.  "Black-ash^  is  the  name  given  to 
the  material  as  it  comes  from  the  furnace,  and  it  is  usually  made  up  into 
balls  while  still  hot.  A  good  deal  of  this  ash  is  wsold  at  once  to  the  soap 
makers,  but  most  of  it  is  lixiviated,  and  from  the  solution  soda-ash, 
crystallized  sod^i,  and  caustic  soda  are  made.  As  there  is  no  improve- 
ment in  the  beautiful  method  long  employed  in  England  and  elsewhere 
for  lixiviation,  and  which  is  said  to  be  due  to  Mr.  James  Shanks,  of  St. 
Helens,  wo  will  not  give  any  details  on  this  subject,  but  refer  those  desir- 
ing further  information  to  the  excellent  description  of  the  method  to  be 
found  in  various  books.  The  grand  result  aimed  at  and  accomplish(»d 
is  the  complete  washing  out  of  all  soda  from  the  bhick-ash  with  the  lexixSt 
quantity  of  water. 

The  black-ash  compound  consists  essentially  of  carbonate  of  soda  and 
sulphideof  calcium,  but  then  there  are  various  other  substances  in  small 
quantities  aiisiJig  from  impurities  in  the  ingredients  or  from  imperfect 
decomi>osition.  When  twated  with  water  this  compound  yields  con- 
siderable caustic  soda ;  this,  however,  is  not  supimsed  to  be  in  the  ash,  but 
to  Ikj  produced  by  the  action  of  water  in  the  presence  of  the  oxysulphide 
of  lime  that  is  converted  into  cjubonate  of  lime  and  sulphide  of  calcium. 

CAUSTIC  SODA  FROM  BLACK-ASH. 

It  has  been  stated  that  some  of  the  carbonate  of  soda  formed  in  the 
furnace  oiieration  is  converted  into  caustic  soda  by  the  treatment  of  the 
ash  with  water.  Formerly  it  was  the  habit  either  to  dry  the  mixed  soda 
DUI88  and  send  it  t^)  market  as  soda  ash,  or  to  convert  it  into  carbonate 
of  soda  and  crj'stallize  it  as  soda  crystals,  but  for  several  years  much  of 
this  soila  has  been  i^old  as  caustic  soda,  especially  since  the  adoption  of 
Go8sage^s  process  of  separating  the  caustic  soda  simply  by  a  Judicious 
pnxress  of  evaporation.  Although  this  method  has  been  employed  for 
some  time  on  an  extensive  scale,  it  is  thought  advisable  to  give  a  con- 
densed description  of  it  from  the  Exposition  report  for  18G2,  particularly 
fts  time  has  approved  its  value.  The  crude  li(iuors  obtjiincd  by  exhaust- 
ing blacrk-ash  are  evai>orated  to  a  considerable  (h^gree  of  concentration, 
BO  as  to  separate  a  greater  part  of  the  carbonate,  suli)hate,  and  chloride 
of  sodium.  When  the  li(pior  has  been  brought  to  a  specific  gravity  of 
1.5  nearly  all  the  foreign  sjilts  are  deposited,  and  there  renmins  in  solu- 
tion caustic  soda,  a  ]>eculiar  red  comi>ound  of  sulphide  of  iron,  (which 
ha.s  procured  for  these  solutions  the  name  of  red  licpiors,)  together  with 
small  quantities  of  Ciirbonate,  sulphate,  chloride,  ferrocyanide,  and  some- 
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)  sulpliocyauiriu  of  atHliuiii.  Chloride  of  liiiif  or  nitrate  of  mda  i» 
L'bow  Eulded  to  oxidize  the  »iilidiid«,  and  after  cHiiwDtration  tw  l.ft  sjieolllr 
l.jpruvity,  at  wluoh  time  mon'.  suit  is  deposited  iuid_rakt*d  off,  it  is  run  iuio 
I  Mttliug  vennelii  and  uf^iiiii  pliMwd  in  the  t^vapoi-atorR  and  i-^ur^^iitratMl 
L'Bod  ki'pt  for  wnne  time  in  a  stiifc  of  iguwius  fusion  wlieii  furllier  dv^KntiEs 
I  tak«  plaei>,  Hiid  wlieii  it  i»  concentrated  ho  as  to  contain  alioat  ttixty  |icr 
Oeiit.  of  anliydroiifi  8ihI»,  it  itt  run  into  she«t-iron  rejutels  with  tlio  joiuts 
innde tiglit by gjiwuni.  It ia olosed up flmdy and perfwlly and tlien tletir- 
[  ered  to  coniiuerc^e,  and  is  used  by  the  piqter-nuiker,  itoap-inakvr  aii«l  othm. 

I    THKOHV    OF    TUE    MANUFAOTUHE    OF   BODA   BY    LEHLAKC'S    PRorXS. 

Xotwitliatauding  more  than  eighty  years  have  ehipsed  siiipc  tlif  mami' 
foctiire  of  fM>dii  by  tliis  jirnceMi,  it  is  only  «uee  IHC'i  that  anything  like 
a  clwir  solution  of  the  prohlem  him  l>een  i>roiKigate4l — one  wliich  aitnt 
to  liUYe  very  nearly  cteiu'eil  np  all  dinit;uUie»  conoecti'd  with  it>t  t'splaBi- 
tioii. 

In  The  fui-naee  the  first  change  t^kea  place,  at  a  coni]iarativoly  mod- 
erate temperature,  when  the  sidphate  of  soda  ia  cotiverte<I  into  aniphiilf 
of  aodiiim.  At  a  higher  t4;m^>entture  a  reaction  takex  plaee  Itetireen  Iht 
aalphide  of  sodinm  and  carbonate  of  lime,  when  cwboDat«  of  immU  and 
snlphide  of  calcium  are  formed,  with  the  escape  of  cArboufc  acid;  vIM 
enlphide  of  caU-iiuii  was  formerly  thought  to  l««  sohible,  Imt  the  iiianln 
hility  of  it  when  niiwle  by  fusion  is  now  clearly  est^iblished.  This  reac 
tion  can  be  act'omplished  with  an  stom  each  of  sulphate  of  soila  niid  car- 
bonate of  lime,  with  tlie  necessary'  amount  of  coal  for  the  deoxidatira: 
but  moat  commonly  an  excess  of  lime  ia  ntlded  to  fnriiiflh  a  larger  snrfcce 
to  the  fiisetl  i«ut|ihide  of  smiium.  Jn  order  to  aecomplistb  more  rvjuhlr 
the  dwoinjMtsition  of  the  sulphide,  an  excess  of  eonl  is  added  to  iiierewv 
the  tein[>eratiire  of  the  miiss,  and  it  also  coiitrtbutett  nt  the  end  of  tlw 
deonmiKisitJon  to  transform  the  excess  of  carbonate  of  lime  into  ratistk 
lime,  and  when  this  takes  place  (and  at  no  other  time)  carbonic  oxide  ia 
given  off,  the  escatte  of  wliich  gas  is  an  indication  that  the  o|»enitioii  ii 
at  an  end ;  tlie  porosity  of  the  pisly  maits,  so  useful  in  the  subsequrni 
operation,  ia  brought  al»oat  by  the  esi^^Hiw  of  this  but  mentioned  gaa. 

This  mass  which  eonstitutea  the  blaek-»«h  undergoes  new  derompo- 
ritions  when  brought  in  e<«itact  with  the  water  re<|nired  to  extract  tli* 
carbonate  of  soda.  In  the  tlrst  atrtion  of  the  water  it  is  found  to  runtain 
beHides  the  carbonate  of  mwla  only  truces  of  caustic  soda  and  mdphidp 
of  sodium ;  but  as  the  aetion  of  the  water  in  continnet]  aiul  time  is  gym 
for  the  caustic  lime  to  iH-eome  liydnitinl,  the  r|nnntilie«uf  tbe  niuKlif 
WKia  and  sulphide  of  sodium  incn-use  with  a  [iroitortional  dimiuatioa  «( 
the  eurbf)nflle  of  soda. 

Tiie  aliove  may  now  be  considered  as  the  true  nature  of  the  rhancr* 
that  go  on  in  the  making  of  carbonate  of  soda  from  Hulphate  of  mni*. 

If  the  water  nswl  in  treating  the  black  ash  in  the  vat»  gi-nerallv 
adopted  tbr  some  time  be  eva])ontt«d  ttud  the  dry  luaM  treated  m  tbr 
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soda  furnace  so  as  to  oxidize  the  sulphide  of  sodium,  we  obtain  the 
ordinary  soda-ash,  composed  of  carbonate  of  soila,  caustic  soda,  and 
sulphate  of  soda ;  thi^  is  productive  of  some  loss,  so  that  another  method 
has  been  adopted  for  many  years  by  which  the  soda  value  of  the  ash  is 
increased.  In  treating  the  black-ash  with  water,  the  first  portion  of  the 
water  is  strongly  saturated  \vith  soda-salt  and  caustic  soda,  containing 
hardly  a  trace  of  sulphide ;  this  portion  is  evaporated  separately  and 
dried,  furnishing  a  salt  almost  pure ;  the  last  portion  of  water  with 
which  blackash  is  treated  is  a  dilute  solution  of  the  salts  with  con- 
siderable sulphide  of  sodium.  This  solution  is  treated  with  carbonic 
acid,  which  combines  with  the  caustic  soda  and  decomposes  the  sulphide. 
This  last  solution  is  now  evaporated  to  dryness  and  furnishes  quite  a 
pure  carbonate  of  soda.  A  still  further  improvement  by  Mr.  Gossage 
has  been  made  \iithin  the  last  ten  years  in  the  treatment  of  the  solutions 
for  the  purpose  of  furnishing  commercial  caustic  soda,  an  account  of 
which  has  been  already  detailed. 

MANUFACTUEE  OF  SODA  A:N^D  CARBONATE  OF  SODA  FROM 

CRYOLITE. 

Many  and  vain  have  been  the  attempts  to  supersede  the  process  of 
Leblanc  for  the  production  of  soda,  and  vast  amounts  of  ingenuity  and 
capital  have  been  expended  without  success.  But  this  statement  does 
not  apply  to  the  production  of  soda,  to  a  limited  extent,  out  of  a  curious 
mineral  found  in  Greenland  called  cryolite.  This  mineral  was  exhibited 
in  abundance  at  the  Exposition,  and  as  there  is  an  important  manufac- 
ture of  soila  from  it  established  at  Natrona,  Pennsylvania,  the  details  of  the 
method  emi)loyed  will  be  briefly  described.  These  details  have  been 
kindly  furnished  to  me  by  J.  A.  Hagemann,  the  chemist  of  the  Danish 
Cryolite  Mining  Company-,  who  directs  at  this  time  the  manufacture  of 
soda  from  cryolite  by  the  Pennsylvania  Salt  Manufacturing  Company. 
We  may  look  for  the  best  information  on  the  subject  to  the  above  named 
company's  works,  which  are  imitations  on  a  large  scale  of  the  factory 
built  by  Julius  Thomsen,  of  Copenhagen,  in  1850.  Some  information 
has  also  be«n  obtained  from  an  essay  by  Sam.  F.  Simes. 

CRYOLITE  AND  ITS  SOURCE. 

Before  proceeding  to  a  description  of  the  process  of  manufacture  it  is 
well  to  give  some  short  account  of  this  mineral  and  its  present  com- 
mercial movement. 

The  mineral  cryolite, or  "ice-stone,''  has  been  known  as  a  mineralogieal 
rarity  for  many  years,  as  far  back  as  the  latter  part  of  the  last  century; 
thirty  years  ago  it  was  worth  fully  a  dollar  an  ounce,  and  it  was  con- 
sidered only  as  a  rare  and  curious  mineral,  of  no  value  in  the  arts.  Up 
to  I80O  no  attempt  had  been  made  to  put  it  to  any  practical  use,  although 
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V!is  known  li»-4'xi»t  in  Grpfnland  in  liirjje  i|uautitk'K  »n<I  lo  eoiiUuii 
A  largv  amotuit  of  soda,  tor  its  coinpoeition  is — 

3  SiHliuin. : 69 

9  Aliiiiiininin -^ ^.W 

a  riaoria. tl» 

'il".'X 

It  litis  a  HiHM-iflc  griivity  of  y.!)5  with  a  liurdnoJis  of  -JM.    ^Mm-h  of  il 

I  is  found  cototlo^s  and  \nn'e,    Tho  asBOciate  uiiuecols  iuv  galemi,  bleude, 

t  spftttiiti  ii'ori  010,  iron  jiyrites,  and  copper  pjiitcs. 

With  th«  cscieptiou  of  some  few  scatterod  npocimciiB  tbat  ot-oir  ai 

[  Uiaflk,  in  tlie  Ural  mouutaiun,  it  is  found  exclusively  in  Grf^idiind,  itntl  io 
iniiiUMise  quantity.  It  is  procuitnl  froni  tlio  mintts  of  Ivigtout  un  tlw  wt^ 
flhur«  of  Sotitli  Greenland,  on  Aisulc  I-lord,  between  Juliaii'H  IIopi-  ami 
Frederick's,  latitude  Cil°  north,  longitude  iSP  wont.  The  nmin  deposit  here 

I  forniH  a  mass  sis  hundred  feet  in  Ifiiglh  and  two  hundred  feet  iu  width, 
and  descending  to  an  unknown  depth.  It  lies  at  the  hum'  of  gnmirr 
hillN,  that  rise  a  little  distunee  ftx)in  the  edp)  of  the  Kiord,  (he  slmrwrf 
which  are  very  bold  and  are  almost  fiithoinless  a  lew  feet  fntm  the  Bbop". 
The  Daniph  goveninient  is  the  owner  of  this  mine,  and  in  ISiH 
Christian  IXgrant«d  theexelnsiTe  right  of  mining  cryolite  to  the  ''Ciy-    , 

I  olit*  MininfT  Company  of  Handelselliftltet,"  a  company  orin>nt»>iI  in 
Cojii-nliiificn.  This  tontniit  was  made  by  a  l>anisli  company  in  eoii's- 
qnenee  of  flie  resnlta  of  the  labors  of  ayonng  Danish  ebeniist,  Jnlin* 
Thomson,  in  1850,  wlio  discoveretl  a  cheap  and  easy  methml  of  retiderina 
cryolite  available  in  technical  cheniistry  for  the  mannfactnio  of  sixhi  iim! 
alnm,  ami  his  )»roeoss  in  carried  on  in  Euroiic  and  this  C4uintry  on  siuli 
a  scale  as  to  consume  annually  twelve  to  fifteen  thonsaud  tons  of  eiytiliti. 

PliOCESS  OF  DECOMPOSING  CRYOLITE. 

Tbomsen's  process  of  decomposiuR  cryolite  is  simply  by  lime,  either  in 
the  wet  or  <lry  wsiy.  The  decomposition  may  be  represented  by  the  fi'l- 
lowin^  formula: 

2  (All  Fla  4--'i  >'ii  Fl  +  fi  Ca  0)=3  Sa  0+  2  Al.OjaSaO  +  12Fl('ii. 
Another  method  is  to  calcine  finely  powdered  cryolite  and  mix  it  with 
8i\  e([nivalentH  of  lime;  the  jimdnct  will  be  "caustic  stnla,  ahiniin;il<' 
of  soda,  and  fluoride  of  calcium."  Another  is  to  l>oil  cryolite  miih 
the  same  proportion  of  lime  in  the  form  of  milk  of  lime,  and  a  similar 
de<'om[K)sition  takes  ])tace.  The  smia  and  aluuiiinite  are  soluble  in 
water;  the  latter  is  snbsoqnently  decomposed  by  carbonic  acid.  IWh 
the  wet  and  diy  pivxress  will  now  be  described. 

The  duv  I'ltncESS. — The  eryolito  is  dried  in  a  furnace,  and  by  a 
crasher  ii«  rcdnccd  to  small  fragments,  which  inv  grunnd  in  a  bnrrsiiHH' 
mill  to  11  fine  ixiwder,  and  niiiforniity  in  the  iHiwder  is  iusnnil  l'> 
passing  it  tliron^di  a  bolter  of  fine  w  ire  ganKO.  The  ixiwch-r  is  (hen  niixi'l 
with  slacked  lime,  or  with  pulverized  chalk,  iu  pro]M>rtion  to  its  [larity. 
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tat  for  each  equivaleut  of  pore  cryolite  there  shall  be  a  little  more 
I  aix.  equivalents  of  Lime.  This  mixtnre  ia  effected  on  chaser  inilU, 
I  as  are  used  for  crushing  linseed  and  other  oily  p^iins.  This  mix- 
is  now  calcined,  and  here  arises  the  great  difficulty  of  the  process, 
he  soda  or  carbonate  of  soda  and  the  fluoride  of  calcium  Aise  at  a 
temi>erature,  and  if  allowed  to  fuse  would  almost  entirely  prevent 
subserjuent  lixivintion  with  water.  Care  must  therefore  be  taken  to 
ent  the  temi>eratiure  from  rising  high  enough  to  fuse  the  mass,  while 
he  same  time  the  maaa  must  be  heated  sufficiently  to  effect  the 
imposition. 

"hen  the  factory  at  Oopenhagen  was  erected  in  185fi,  this  decompo- 
n  was  effected  in  iron  retorts  similar  to  gas  retorts  and  set  in  the 
e  way,  and  the  carbonic  acid  so  liberated  (when  chalk  was  nsed),wn8 
lacted  to  the  vats  to  decompose  the  alnminate  of  soda  from  a  previ- 
operatioii.  But  this  process  entailed  costly  repairs  and  much 
tnsive  handling.  Tliomsen  then  c&nstrocted  a  furnace  which  is  now 
essfully  used  in  all  the  cryolite  factories. 
Fig.  1. 


Furnace  for  decompoMOg  Cryolite. 

g.  1  is  a  sketch  of  this  furnace  one  hundredth  of  its  size,  a  a'  are 
flr»vpliu-es.  The  tiaim^  fn>m  «  passes  iinderneatb  the  hearth  C,  which 
nned  of  liirge  slitbs  of  fire-clay  two  feet  scpiare,  and  aupimrted  on 
ire  pillars  e  c  e.  At  d  the  flaiue  fmm  a  meets  the  fliune  fn»m  a'  and 
I  paws  over  the  hearth,  when,  arriving  at  e,  tbcy  rise  up  and  pass 
■  the  arch/,  and  thereby  give  oft'  the  last  ix>rti(Hi8  of  heat  to  the 
wratingpiui  g,  and,  Anally,  at  ft,  tbey  pass  iuto  the  flue  of  the  chim- 

having  a  d:imi)er,  fc,  to  regulate  the  heat. 

16  mixture  is  si)n'ad  on  the  hearth  about  three  inches  thick,  and  is 
listnrbed  for  about  one  hour,  at  which  time  it  is  tnined  over  with  a 

and  again  left  for  about  three  quarters  of  an  hour,  after  which  it  ia 
ra  out  and  ft-osb  material  is  introduced,  each  charge  Ix-itig  about 
)  pounds.  The  decomposition  should  be  comph-te  in  the  portion 
drawn,  and  it  fonns  a  granular,  loose  nmss  of  an  ash  color.  After 
nuisB  has  thoroughly  cooled  it  is  lixiviated  in  an  ordinary  tank,  and 
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B  i       4a  and  al«niiiiat«  of  KO<la  is  drawn  off,  and  tbe  recridiif 

RuouCd.    Tlie  solntiou  will,  on  no  aviTiiyr,  iimrk  2fiP  lolW 

.  a  strong  solution  of  mAa,  enrbonat^  of  Mods,  und  Kin- 

ta:  .      ,  is  titrated  with  carbouiu  acid  iu  order  to  proeliicp  car 

.bonaiv  oi  Hona  aiid  alumina.  The  carlionic  ni^id  in  prodiinnl  hx  ttw 
k^Conibiiistioti  of  coke,  iiud  tlie  products  of  comlnintiou  are  drawn  off  bj 
meauB  of  a  fan,  and  puHscd  tlirongb  stacks  fllk'd  ynt\\  voke^  don't!  vhwh 
•wat^r  is  made  to  trickle;  and  in  this  way  the  cai'boiiic  ackl  is  wa»li)il 
ind  putiflied.  The  purified  gas  is  passed  troui  thi^se  stacks  into  »  lai^ 
>iita]  cyliiuler,  from  40  to  50  feet  long,  throngh  the  middle  »»f  whirh 
Hiiiift  with  paddles  rotwtes.  The  cylinder  is  abont  half  fllkrt  with 
uqiior,  the  pndtllt's  are  pnt  iu  motion,  and  the  gas  is  let  on  throngli  om 
end  of  the  cylinder,  the  unabsorlH>d  goHes  «soa]))ng  at  the  other  end 
'When  the  solution  is  saturated  with  carbonic  acid  it  is  niti  off  int« 
Bettling-boxw*  capable  of  holding  one  charge,  In  aiioiit  from  fnw  to 
six  hours  the  alumina  will  have  se|>arat4.>d  fnnn  the  liqnor  whifh  a 
drawn  off,  and  the  deposited  nluniina  is  freed  from  the  adhering  mhIh  ttj 
washing  it  with  wat*T  and  filtering  njion  proper  lIlterK.  Tl)e  ck-ar  etiit 
tion  first  drawn  off  has  a  density  of  about  31°  Beaum^  and  tlie  ahimin 
ia  left  ID  thfl  forni  of  it  granolar  powder.  In  Uiia  way  two  valaable  pfr 
duets  are  producwl  ftoin  the  cr>-o1itc — carbonate  of  soda  and  nlnmlu. 
The  latter  contains  hut  a  Inicc  of  soda,  and  is  a  valuable  malcrial  fm 
the  mauufitctuic  of  alum  and  sulphate  of  alumina. 

Kif;.  a.  Considering  the  nature  of  the  roin 

ernl  and  its  impurities,  sometinM 
amounting  to  10  or  15  per  cfut.,  Ih» 
carbonate  of  soda  is  remarkably  pun-, 
its  only  impurity  being  one  or  two  prt 
cent,  of  sulphate  of  simIu,  the  sai 
jihiiric  acid  having  been  formed  from 
thesnIphidLts  tlint  areaMsoeiale<l«ilh 
the  cryolite. 

The  wkt  pgocess, — If  ervtdile  K 
Irailed  with  six  etpiivaleiiti*  of  liWi 
the  dceomiHWtion  whiih  tiike^ )■)>(» 
is  sJaiilar  to  what  iM-i'ni-.s  in  thr  di? 
process;  but  if  two  ei|nivHten(*  "f 
cryolite  l)e  Ixiiled  with  15  Mjuhidwt* 
of  lime,  the  resulting  pnMlact  will  I* 
caustic  t*oda,  alumtnate  of  time,  hwI 
lliioride  of  caleiuiu. 
•2  (Al,  Fl,  +  ;t  Na  Fl)  +  !''<'»  0=« 

A|,|..i:.i,.-  ,.-,..1  i.n  ( i„.  ,1.. ,.u,iiiui.  „f>-ii  0+-2  Al,  O,  .1  ("a  0+12  FI  Ca. 

iT,vi)iit"iiiiinn.t  way.  Jh  either  caw  the  dceomiw.sitioti  i» 

effected  as  followe:  Into  a  htrge  vertical  cylinder, n,  Fig.  2,  scale  lij.I'w 
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vided  witli  a  i)erpeiidicu]ar  shaft  having  paddles,  6,  and.  a  steam-pipe,  c, 
ending  close  to  the  bottom  in  a  perforated  ring,  is  introduced  milk  of  lime, 
made  from  about  15,000  iK>unds  of  good  lime.  The  paddles  are  now  put 
in  motion,  and  the  mass  is  agitated  for  a  little  time,  and  the  liquid  is 
then  assayed  and  measured,  so  as  to  ascertain  the  exact  amount  of  lime 
present.  The  cryolite  is  then  added  in  fine  i)owder  in  the  i)roportion 
desired  to  accomi)lish  a  given  result.  Two  equivalents  of  cryolite  and 
12  equivalents  of  lime  will  produce,  as  already  stated,  caustic  soda  and 
alominate  of  soda.  Fifteen  equivalents  of  lime  will  furnish  all  the  soda 
as  caustic  soda,  with  aluminate  of  lime.  Fluoride  of  calcium  is  formed 
in  both  cases. 

After  two  or  three  hours'  boiling  and  agitation  the  decomposition  is 
generally  completed,  (testing  will  indicate  the  liberation  of  all  the  soda,) 
and  the  contents  of  the  agitator  are  discharged  on  a  suitable  filter.  The 
dean  liquor  which  will  form  on  top  of  the  sediment  is  drawn  oif,  and  the 
sediment  is  treated  with  water  as  long  as  the  filtered  liquid  contains  soda. 

If  the  first  proportion  of  lime  has  been  used  and  aluminate  of  soda  has 
been  formed,  the  liquid  is  treated  with  carbonic  acid,  as  in  the  dry  pro- 
cess, and  all  the  soda  is  converted  into  carbonate,  and  the  alumina  is 
deposited  as  an  insoluble  residue.  If  the  latter  i>rox)ortion  of  lime  is 
used,  and  all  the  soda  be  in  the  solution  as  caustic  soda,  all  that  it  is 
necessary  to  do  is  to  evai>orate  the  liquid  to  dryness  in  pans  or  kettles. 
In  this  manner  caustic  soda  containing  75  i)er  cent,  of  NaO  is  manufac- 
tured on  a  very  large  scale  at  Natrona. 

It  is  evident  that  the  wet  process  is  decidedly  the  simpler  of  the  two, 
there  being  less  handling  and  less  costly  apparatus;  but  the  feeble 
strength  of  the  lye  produced  (lO^B)  by  this  process,  and  consequently 
the  large  amount  of  water  to  be  evaporated,  is  a  great  drawback  to  it. 
Where  alumina  is  of  but  little  value  and  caustic  soda  ivS  much  sought 
after,  the  wet  process  \Nith  15  equivalents  of  lime  may  be  most  profitably 
employed.  Where  the  contrary  is  the  case,  the  dry  process  is  to  be  pre- 
ferred, producing  a  lye  of  20°  to  28^13,  and  requiring  but  little  concen- 
tration in  order  to  crystallize. 

Besides  working  out  all  the  details  of  this  process,  Julius  Thomson  has 
devised  volumetric  processes  of  analysis  adai)ted  to  difi'crent  stages  of 
the  operation.  Weber  &  Bro.,  of  Copenhagen,  not  only  furnished  all 
the  means  necessary  for  conducting  his  exx)eriments,  but  established  a 
factory  in  Copenhagen  and  sent  vessels  to  Greenland  for  the  cryolite. 
Their  factory  has  been  the  model  on  which  others  have  been  erected. 

There  are  four  establishments  in  Germany,  consuming  annually  about 
2,000  tons  of  crj-olite;  and  in  1867  the  one  in  this  country  was  erected 
by  the  Pennsylvania  Salt  Manufacturing  Comi)any,  having  a  capacity 
for  working  up  about  G,000  tons  of  cryolite.  This  company,  in  1867, 
imported  8,000  tons,  and  sent  out  to  Greenland  during  the  summer  19 
vessels  of  an  average  capacity  of  450  tons,  of  which  two  were  lost  in  the 
ice.    The  approach  to  the  coast  is  considered  dangerous  on  account  of 
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the  of  ice-,  wliicli  sometiBiea  form  a  thick  aiid  iiupvDCtrablu  Wt  of 

^  vu  iiiles  ill  wiiltb.    Otl'  the  weateiii  vonst  of  Ureciilnixl  the  vinJ 

ecattu.     Jiie  ice,  and  a  good  iiavigator  caD  peoetfntv  the  opeoiiigB  wtib 

■"  oat  d(      '.    if  o  I088  of  life  ha«  yet  occan-ed  iu  tliis  ti-»de,  bs  tlit-  it*  nftunlii 

f  »  n     ftu  for  a  sliipwrecked  crew  uutil  i-emovL-d  hy  the  Ks<]uiin»ax  or  iiDtll 

^  tliej  escape  by  ttieir  buat^  to  the  eettleiuente.    The  iniue»  are  vritrkcd. 

B  fiivui  May  to  October,  by  about  l.'tO  men.     In  the  salt  vorks  of  Natrotu, 

{  feiiuayivaniu,  uiore  tliau  haJf  a  uiiltiou  of  (lullar»  have  been  invesied, 

%  and  cDiploynieDt  hu&  lieeu  given  ti)  500  men.    Tiie  aiuoiina  aiaiinfat^mrHl 

IJiere  iu  couueetion  with  tlie  ^khIa  is  supplied  to  tlie  lai'g««t  uiakwn  oT 

abim  in  this  eoiiutiy;  but  this  >\'ill  l>e  referred  to  again  uuder  aliunink. 

I  various  niunutactureK  trom  cryolite  luive  a  market  valne  of  ova 

Jti  \M,WO  iu  gold, 
mere  ha^i  lieeti  no  important  imi>roveinent  on  Tlimn-wu'!*  procvi^Ms, 
except  it  be  oue  by  G.  A.  Hageuianu,  on  whieh  a  parent  liiM  just  bea 
Obtaiued. 
Ueauxite  (a  mineral  eoutaiuing  80  per  cent,  of  nlominn)  itt  wtinetilMf 
miKed  with  the  uryolite  to  iucreuae  the  yield  of  alumiua, and  Uiii*  pnmM 
will  he  referred  to  under  the  part  of  tlie  rejwrt  relation  t«>  aliiniinu. 

Much  Bpacti  luw  here  been  devoted  to  thin  luauufiieture  of  cryoBw 
floda,  from  the  tiwt  tli^  cryolite  and  it«  prudnets  were  eon8|>lcauoi  U 
the  Expoflition,  and  that  the  vatne  of  cryolite  aud  it.s  tn>a1iitent  an  »  mdi- 
yieldiijg  substauee,  in  but  Uttle  understood  anil  appri'vialed  by  tt-cltuii^ 
ehemists  genenilly, 

PUUE  SODA  FROM  SODIUM. 

One  of  the  most  curious  triumphs  of  modern  chemistry  is  the  prodw- 
tjou  of  jiKfe  aoita  from  the  metal  sodium  at  a  price  eheaiH-r  than  the  fonx 
article  can  be  mtide  by  any  other  process  previously  adoptnl.  It  «a* 
made  and  exhiiiited  by  the  firm  of  Messrs.  Johnson  &  Matll]4-y,  of  Lonilon 
The  bars  of  sodium,  as  they  are  now  made  by  wvcral  ICui-o]K-un  cb*ni 
i8t«,  alter  the  method  of  J>eville,  are  cut  into  fragment;*  of  al>out  a  cnlw 
inch  in  size.  One  of  these  fragments  is  thrown  into  a  silver  dish,  fliMi 
ing  on  a  stream  of  eold  water;  a  little  distilled  water  is  {>onre<l  on  tli« 
sodium,  and  the  vessel  is  agitated  by  the  hand,  which  pi-evenls  expIooioM 
After  the  flist  lump  is  dissolved  nuother  lump  is  tlirowu  into  the  idlrrt 
capsule  and  treated  in  the  same  way;  and  m  on  aiiceessive  IiintpK  an 
added.  Atter  a  dejwsit  of  soila  forms  at  the  tmtlom  and  on  the  Mnvt 
the  vessel  the  tendency  to  explode  diminishes,  but  It  is  )m]H>rtant  (n  ktfp 
the  veiwel  agitated  to  prevent  the  burning  sodium  fnun  being  riealten^ 
The  HolHtion  is  sonu-whut  milky,  and  mnst  be  fllt^'red  aud  evaj»i»r»t»*l. 
and  then  fiwed  in  a  silver  capsule  or  crucible,  until  tlie  nioiittiire  is  dntrt 
off  and  the  mass  is  transparent;  it  requires  a  dull-red  heat  for  ihis  par 
pose.  It  is  removed  tVom  the  crucible  while  hot,  broken  up,  and  pat  iJi 
Well  8t«pi>eil  bottles.  The  o|ier)ition  is  a  nlow  one,  and  i-s  dfungrwal'l' 
from  the  odor  of  the  vapors  aud  the  danger  of  explo!«ion.    A  nivvi} 


INDUSTRIAL   CHEMISTRY.  31 

workman  can  treat  in  this  way  one  and  a  lialf  pound  of  sodium,  or, 
with  two  dishes,  two  pounds  of  sodium.  Pure  soda  is  thus  made  and 
sold  for  $1  75  in  gold  per  pound,  including  bottle  and  packiug  case,  the 
metal  sodium  being  sold  by  the  same  parties  at  $1  30  per  pound,  includ- 
ing the  tin  canister  and  packing  case. 

OTHER  COMPOUNDS  OF  SODA.  -f^l't 

BISULPHITE  OF  SODA. 

There  is  np  improvement  in  the  ordinary  way  of  making  this  material, 
viz.,  by  passing  sidphurous  acid,  made  in  any  way  found  cheapest  and 
most  convenient,  iuto  a  solution  of  carbonate  of  soda.  Its  use  is  exteud- 
iug  more  and  more  every  day,  frequently  under  the  name  of  leucogene, 
for  bleaching  wool;  iUso  for  bleaching  vegetable  textile  matters,  as  cot- 
ton, liuen,  hemp,  jute,  phormium,  &c.  It  gives  a  silky  white  color  to 
threads  aud  tissues  that  cannot  be  obtained  by  hypochlorites.  M.  Chau- 
det,  of  liouen,  manufactures  annually  140  tons  of  leucogene,  representing 
2,000  tons  of  white  wool.  In  18G6  he  lii*st  applied  bisulphitA5  of  soda  and 
indigo  to  the  blueing  of  wools.  The  process  is  to  add  to  the  ordinary 
leucogene  ftom  tliree  to  five  parts  by  weight  of  blue  dye  for  every  100 
partB  of  wool  to  be  bleached.  The  bleaching  and  dying  take  place  at  the 
same  time. 

HYPOSULPniTE  OF  SODA. 

The  use  of  this  substance^  which  commenced  with  the  art  of  Daguerre, 
bos  since  extended  to  a  vaiiety  of  uses.  As  an  autichlor,  it  is  introduced 
into  i)aper  pulp  to  decompose  the  last  traces  of  bleaching  i>owder,  Avhich, 
U  allowed  to  I'emuiu,  atUicks  the  paper  and  renders  it  brittle  and  friable ; 
iu  the  nianui'actui'e  of  antimony  vermillion  by  the  action  of  this  hyi>08ul- 
pbite  or  the  salts  of  autliuony,  esi)ecially  the  terchloride ;  in  metallurgy, 
aJtter  treating  silver  ores  so  as  to  form  the  chloride  of  silver,  this  chloride 
i8  diHsolved  out  by  the  hyposulphite  of  soda.  So  much  of  this  salt  is  now 
used  that  one  establishment  alone  iu  Laueashii*e  makes  three  to  four  tons 
a  week.  This  salt  is  made  in  two  or  three  ways.  Kopp's  method  is  to 
form  it  by  a  double  decomx>osition  with  carbonate  of  soda  and  hyposul- 
phite of  lime.  This  substance  can  be  readily  obtained  by  oxidizing  the 
fioda-waste  and  submitting  it  to  the  action  of  carbonate  of  soda  and 
evaiK)i'ating  the  resulting  solution  of  hyposulphite  of  soda  to  the  point 
of  crystiUlization.  It  is  also  formed  by  first  converting  the  sulphate  of 
8oda  into  the  sulphide  by  heating  with  carbon,  dissolving  in  water,  and 
treating  by  a  current  of  sulphurous  acid  until  the  reaction  is  acid,  neu- 
tralizing with  a  little  caustic  soda  and  evaporating  to  crystallization. 
Sometimes  stacks  of  coke  are  used  to  bring  the  sulphide  of  sodium  and 
sulphurous  acid  in  contact,  the  solution  of  sulphide  trickling  downwards 
and  the  sulphurous  acid  gas  ascending. 


pRISCtPAI.  aOVRCES  AKB   USES   OP  POTASH    J^SD   ITS  COMPOISDS— POTASf 
fiVAS — MBTlIOb    OP  DECOMPOSLMl    BILICATEfi — EXTIUCTIOS   U 

68A-wATiin  BY  Bauiii>'8  phocew— Mkblk's  iuntovE>i]iNi^-PoTj«u-«u.Tft  rvn 

It  BOCK-HALT  MINES  OF   FlECS8U~CJE0L0ar    OP  THK    SXASMtUT    L>KI>0«TT»— UR 

:>  AT  Ahhait  asd  at  dTAsSFCRT — TiiEi>K¥  or  m 

ORIOl.S-    OP  THK   DEI-OBITS— EXTHACriON  Ot  THE  POTABH-SALTS— Sl'LPlIATE   OP  WI^ 

'  Potash — Potash  fkou  ouuakig  somcEs — Zxtbactioji  noM 

Wimll   ASHES— KXTttACTIOM    PBOM    ASHES    OP    fliKA-WEKD— ESTItun^IoS    FBUM  SIWI     , 
IN  sheep's   wool — USH   OK   POTASH-SALTi 

PRLSCrrAL  SOUKCES  AND  USES  OF  POTASH  AND  ITaJ 
COMPOUNDS. 

In  years  goue  by,  potaali  was  tlie  clieai>eat  of  the  alknliits  iiswl  in  Ike 
arts,  but  tbat  tiuie  haa  parsed,  uiid  tUis  ulkoli  in  now  tlit:  most 
sive  of  all,  and  cousetitieiitly  8od»  and  ammouia  bave  tnkvu  iU  place  10 
a  great  extent.  It  is  still,  however,  essential  far  «ome  piuiKMwa  «IkM 
soda  cannot  be  used,  as  for  example,  in  the  preparation  of  pUTf  orrml- 
gla»»,  to  wbicli  soda  yives  a  yiet^uish  hue,  as  potash-nitre  in  tlic  I'linn^ 
tion  of  guniMiwder,  and  in  the  formation  of  chlorates  and  cyanliU-A.  U 
the  last  serieii  of  comimimdH,  the  cyanides,  baryta  may  in  tbu  fiitiin 
talte  the  place  of  potash  t^  a  considerable  extent. 

Potash  in  furnished  to  commerce  from  the  mineral,  vegetable,  and 
animal  kingdoms ;  it  is  procnred  from  products  both  from  the  laud  and 
from  the  water.  The  uiutho<l  of  obtaining  potash  from  the  iiK-iuentUns 
of  teiTestrial  plants  is  so  well  known,  and  was  for  mt  long  a  tiiDe<  the 
only  way  of  obtaining  this  alkali,  that  any  notice  of  it  further  tbooi 
mere  mention  is  unnecessary. 

POTASH  FROM  FELDSPAR. 

There  have  been  many  attempts  to  aeiiarate  iwtaHh  fiitin  fc1ds]iar, 
(in  which  it  exists  tu  cousiderable  quantities,)  so  as  to  pnHlacv  il, 
economieuUy,  in  large  quantities  for  commerce,  bnt  no  one  huti  eonr  m 
near  accomplishing  this  successfully  as  Mr.  F.  O.  Ward,  in  IS6I.  At 
the  Ex|)Osition  in  London  there  were  specimens  of  itotaah  manufat-titrei 
at^cordiug  to  his  pnicoss.  He  called  the  proe^sn  of  de«-oiiiiMMitig  tl«« 
feldspar  the  eak/luoric  attavk,  and  he  describes  it  a»  follows:  "Tk 
feldspar,  or  other  alkalilcrous  silicate  which  it  is  propoiietl  t4>ln-at,  if 
ground  to  the  hneneHs  of  onlinnry  Portland  cement,  and  mixiHl  wltlia 
due  propiirtioii  of  ttiiorwpar  or  other  fluoride,  also  iu  powder.  With  Ilw 
niixtnre  a  cerliiiii  ijuantily  of  cliidk,  or  preli-niliiy  of  u  tiiixtiin-  of  chalk 


INDUSTRIAL   CHEMISTRT.  33 

Eind  hydrated  lime,  is  iucorporated,  the  mixture  thus  prepared  is  ignited 
at  a  yellowisli  red  heat  till  the  ingredients  become  agglomerated ;  this 
effect  is  obtainable  in  a  time  which  varies  from  one  to  several  hours." 

The  reporter  may  be  excused  for  remarking,  that  although  Mr.  Ward 
is  entitled  to  fall  credit  for  successfully  carrying  out  this  process  into 
oianufiacturing  chemistry,  the  reporter  pointed  out  this  process  of  de- 
composing silicates  to  obtain  the  entire  amount  of  their  alkalies  eight 
fears  before  Mr.  Ward  practiced  the  method.  The  process  was  pro- 
EM>aed  and  used  by  the  writer  for  analytical  purposes,  and  reference  is 
nade  to  a  memoir  on  determining  alkalies  in  minerals,  i)ublished  in  the 
American  Journal  of  Science,  March,  1853.  The  reader  of  this  report 
nay  contrast  the  following,  taken  from  that  memoir,  with  Mr.  Ward's 
leacription  as  previously  given:  ^^ Pulverize  the  silicate  to  a  sufficient 
legree  of  fineness,  it  is  not  required  that  the  levigation  be  carried  to 
wy  great  extent ;  mix  intimately  a  weighed  i)ortion  of  the  mineral  with 
me  part  of  fluorspar  and  four  parts  of  carbonate  of  lime,  introduce 
t  into  a  platinum  crucible.  The  crucible  may  then  be  covered  and  iu- 
xoduced  in  any  form  of  furnace  where  a  bright  red  heat  can  be  pro- 
jured.''  Reference  is  here  made  to  this  early  use  of  the  process,  because 
n  the  report  upon  the  exhibition  of  18G2  it  was  stated  that  all  attempts 
o  decompose  the  silicates  successfully,  with  lime  and  fluxes,  had  fouled 
tf  success. 

This  process  for  manufacturing  potash  has  not  been  attended  with 
he  practical  success  expected  in  18G2,  various  causes  having  consi^ired 
igainst  it,  some  of  which  will  be  alluded  to  hereafter.  Considering  this 
rant  of  success,  the  details  concerning  it  need  not  be  given.  It  is  a  pro- 
eas  which  is  not  familiar  to  most  of  the  technical  chemists  in  this  coun- 
ry ;  in  fact,  strictly  speaking,  it  has  not  been  carried  out  on  a  manufac- 
aring  scale,  the  largest  charges  operated  upon  being  240  pounds,  and 
he  yield  seven-eighths  of  the  potash  present. 

POTASH  SALTS  FROM  SEA-WATER— BALARD'S  PROCESS. 

This  is  another  mineral  source  of  potash  salts,  and  it  was  first  de\ised 
»y  Balard  some  sixteen  or  eighteen  years  ago,  and  has  been  carried  on 
aecesstiilly  ibr  many  years,  but  is  now  seriously  interfered  with  by  the 
apply  from  the  new  soui'ce  of  potash  in  the  deposits  of  potash  com- 
loands  called  ^^sylvine"  and  ^^carnaUite,"  found  occurring  in  the  rock- 
alt  mines  of  Stassfurt. 

By  Balard's  method  the  potash  salts  are  obtained  m  treating  the 
dother-liquor  of  sea- water  salt  works,  which  we  may  regard  as  essentially 
omposed  of  chloride  of  potassium,  sodium  and  magnesium,  and  sulphate 
f  magnesia.  The  object  had  in  view  is  to  bring  all  the  sulphuric  acid 
dto  combination  with  the  soda,  and  then  to  obtain,  by  separate  cr^^stalli- 
ations,  the  chloride  of  sodium,  the  chloride  of  potassium,  and  the  chlo- 
ide  of  magnesium ;  the  last,  being  of  but  little  practical  value,  is  allowed 
y  run  to  waste.  The  means  used  to  accomplish  the  results  are  idto- 
3ic 
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'  getbev pliysiiral,  namely,  tlie  abstraction  of  heat  hy  natural  or  arlificul 
8.  It  is  based  on  Selieele's  obnervation  made  a  grwat  numbeiof 
years  ago,  that  if  a  mtsture  of  cblorido  of  sodinm  and  sulphate  of  mag 
Uesia  in  solution  be  rednced  belovr  fi'oezing  |>oint,  a  double  derx>in[in(ti 
tion  takes  place,  and  cr^'stals  of  hj'drated  sniphate  of  aoda  are  foniwd. 
and  cboride  of  magnesiiini  rtniBins  in  Rohition.  The  separation  of  thf 
mised  chloridcH  is  made  by  boiling  and  pooling  the  mother- wjitvr  fri-nl 
from  the  sulphate  of  soda.  The  original  process  of  Balard  wum  lanck 
ifijpmved  by  M.  Merle,  who  employs  an  artificial  cooling  pro«?*M.  Tbt 
fbllow-ing  IB  a  detailed  description  of  bis  ]m>c6a9,  as  communirated  by 
him  to  the  chemical  reportei-s  of  tlie  Loudon  ExpOHitJon  io  18C2: 

The  process  may  he  shortly  defined  to  consist  in  the  furtlier  coneM 
trtvtioTi  of  concentrated  sea-watei*  by  ex|>oeure  to  a  low  temperature,  tiH- 
flciatly  produced.  Tlie  degree  of  concentration  requisite  to  fit  Mm-vtw 
fcr  treatment  by  this  procesH  is  1,24  sp.  gr.,  (2^°  B.,)  at  whiclj  point  M 
concentration  sea-water  deposits  about  tbur-fitths  of  the  culinary  aiK 
contained  in  it. 

This  degree  of  concentration  is  obtained  by  the  ordinary-  pruoew  a( 
evaporation  on  the  ground  as  practiced  in  the  manu&ictare  of  conimm 

'  Bait,  of  which  the  ample  crop  obtained  repays  this  prelimiuary  ofierMiuii. 
^e  mother-bqaor  which  remains  is  the  raw  material  of  the  new  proocM 
It  is  stored  in  large  covered  tanks,  and  &om  this  jmint  forward  it  wnHir- 
goes  no  iiirtluT  expoHure  t<)  dilution  by  rain,  or  to  absorption  by  Ihf  nnil. 
It  is  withdrawn  from  the  ordinary  opei'ationB  of  the  salt  gardeuit,  fpm 
which  M.  Merle  borrows  the  one  first  step — concentration  of  1.24  up.  gt- 
(28°  B.)  As,  however,  this  degree  of  concentration  is  found  to  be  a  Uttl* 
beyond  the  density  most  favorable  to  the  next  stage  of  the  o|>erurinn,  w 
per  cent.-of  pure  water  is  addol  to  the  liquor  in  the  tanks.  Tims  ^«^ 
pared,  the  concentrated  sea-water  is  next  passed  through  refrigiMatiof 
vessels,  which  are  constructed  on  Mr.  Carry's  principle,  and  which  tool 
it  to  18°  0.  This  artificial  refrigerator  causes  the  desii-ed  double  dfcon 
position  to  take  place  between  the  sulphate  of  magnesia  ami  chloride 
of  sodium,  sulphate  of  soda  being  dep<.>sit«d  by  the  water  as  it  pann 
through  the  machine,  and  chloride  of  magnesium  being  carrier!  awav  in 
solution.  The  process  is  continuous.  The  water  passes  constAotlr  a 
at  one  end  of  the  apparatus  and  out  at  the  other,  and  the  depociited  ml 
phnte  of  soda  is  continuously  withdi-awn  from  the  apparatus  by  »  ditiB 
of  buckets.  This  salt  is  s[>eedily  freed  fh>m  motber-liqnor  by  a  eentiiflH 
gal  hydro-extractor,  and  is  finally  dried  in  a  reverberatory  ftirnaoe.  TV 
utility  of  the  alwve -mentioned  dilution  of  the  tauk  liiguors  is  now  watt 
manifest.  If  cooled  down  while  at  their  origiual  density  (28°  B,)  lh«7 
wonld  let  fall  much  hydrated  chloride  of  soiliuni,  along  with  the  sulptnff 
of  soda,  to  the  detriment  of  its  purity  and  valne.  Rut  in  coiimM|nriK* 
of  the  dilution  the  culinary  salt  remains  dissolved,  t4>gether  with  iMitawx 
and  magnesic  chlorides,  in  the  mother! iqnor  which  Hows  away  from  tb« 
machine. 
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This  mother-liquor  has  now  to  be  treated  for  the  recovery  of  the  silts 
it.holds  dissolved.  For  the  recovery  of  the  cnlinary  saltu  the  mother- 
liqnor  is  made  to  flow  from  the  cooling  machine  directly  into  boilers  like 
those  used  in  refining  rock  salt.  In  these  it  is  boiled  down  to  1.331  sp. 
gr.,  (360  B.,)  by  which  time  it  has  deposited  nearly  the  whole  of  its  com- 
mon salt  in  a  fine  powder,  which,  when  driM  in  a  centrifugal  machine, 
equals  for  purity  the  best  English  refined  salt.  It  only  remains  now  to 
recover  the  chloride  of  potassium  still  dissolved  in  the  hot  liquor,  which, 
fi»r  this  purpose,  is  poured  forth  to  cool  in  extensive  shallow  coolers  formed 
of  concrete.  Here  it  soon  deposits  the  whole  of  its  potash  as  a  double 
chloride  of  potassium  and  magnesium.  This  deposit  (a  kind  of  artificial 
camallite)  is  collected,  and  the  magnesic  chloride  is  eliminated  there- 
from by  adding  to  the  mixed  mass  half  its  weight  of  fr^sh  water.  This 
dissolves  the  whole  of  the  more  soluble  magnesic  chloride,  but  only  one- 
fourth  of  the  i)otassic  chloride.  Three-fourths  of  the  potash  are  thus 
obtained  as  a  chloride,  containing  only  one-tenth  of  extraneous  saline 
matter;  the  remaining  fourth,  dissolv^  with  the  magnesic  chloride  in 
the  wash-water,  is  returned  to  the  boilers. 

This  capital  process  works  with  the  utmost  ease  and  regularity.  The 
anergetic  action  of  the  artificially  lowered  temperature  not  only  dis- 
penses with  the  successive  eliminations  which  form  the  basis  of  M. 
Balard's  method,  but  causes  the  double  decomposition  to  take  place 
with  such  intensity  that  the  mother-liquors  retain  but  a  small  propor- 
tion of  sulphate  of  magnesia,  and  lend  themselves  with  ease  to  the 
hither  treatment  for  obtaining  the  potash  salts.  Thus,  wheu  the  liquid 
is  heated  in  the  boilers  nearly  the  whole  of  the  chloride  of  sodium  sep- 
irates  without  carrying  down  with  it  any  potash ;  and  when  the  double 
chloride  is  deposited  by  the  subsequent  cooling,  no  potash  is  Ifift  in  the 
raste  liquor.  The  whole  of  the  potash  is  thus  precipitated  as  double 
diloride ;  and,  this  salt  being  very  pure,  nothing  more  is  required,  in 
yrder  to  obtain  separately  the  chloride  of  potassium,  than  to  wash  out 
lie  chloride  of  magnesium  with  cold  water  and  to  dry  the  residue  in 
centrifugal  machine.  A  very  remarkable  feature  of  M.  Merle's  pro- 
is  the  great  facility  with  which  the  chloride  of  sodium  is  obtained 
n  a  finely  divided  state  by  ebullition  in  the  boilers.  If  the  liquor  of 
L.24  sp.  gr.  (28°  B.)  were  boiled  down  without  pre\iou8  elimination  of 
lie  sulphate  of  magnesia  by  the  above-mentioned  cooling  process,  crusts 
raald  form  on  the  bottom  of  the  boiler  to  such  an  extent  as  to  hinder 
lie  operation  greatly,  if  not  entirely  to  stop  it.  But  the  double  decompo- 
ition  which  takes  place  under  the  influence  of  cold,  by  depriving  the 
iqaor  of  sulphate  of  magnesia,  and  rendering  it  rich  in  chloride  of  mag- 
lesiam,  changes  these  conditions.  Indeed,  the  liquor  thus  treated  may 
lot  only  be  boiled  down  without  the  formation  of  the  strongly  adhering 
laithy  dei>osit8  which  would  otherwise  appear,  but  it  does  not  even  pro- 
luce  the  slight  crusts  which  form  during  the  refining  of  rock  «alt ;  so 
hat  the  preparation  of  the  refined  salt  is  carried  on  under  very  favora- 
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ble  coiiilitioiifi.  Eitse  and  rvguliirity  are  not,  however,  tlio  ottl,v  cliiinK.' 
[  t^stics  of  this  procefis.  It  is  reiuarkttblo  uIho  tor  tlic  lari^  'iiiantity 
I  of  fialitie  producta  which  it  is  capable  of  j-ioldiiig.  In  fact,  tlie  nil- 
work  oiwration  being  liniite<]  to  tlie  production  of  a  liquor  of  1.24  ^ 
[  gr.  [2S°  B.)  on  the  ground,  the  loss  arising  trnm  tJie  permeability  of  the 
soil  is  qnito  insigDillcant,  and  not  to  l>e  coinparetl  with  ttie  M<rif>[U«  whIc 
which  resiUt*  from  this  canse  when  the  treatment  of  tho  liquor  in  tte 
'  salt  gardenia  is  contiuued  to  much  higher  degrees  of  ooiicontmtiM, 
BOGordiiig  to  the  earlier  praedce.  In  point  of  fact,  the  finut  i^tagv  uf  Ik* 
treatment  ui  the  Mdt  works,  aecording  to  the  original  uit'tlioal,  Immxibm 
the  Inst  stage  in  the  improved  plan.  The  s<ilinv  watvr  of  i.'Ji»p.gt. 
(38°  B.)  oiice  transferred  to  the  large  tanks  remains,  during  all  nmlNr 
stages  of  the  process,  in  metallic  vessels;  and,  as  the  fiubsequeiit  uihO- 
taoiis  are  conducted  without  loss,  an  umoiiut  of  product  is  obiabtd 
which,  when  large  evaporating  surfacea  are  employed,  may  becttrue  out- 
toons.  A  DDbic  metre  of  liquor  at  2S°  B.,  which,  if  no  lo8tt  oceantt, 
would  correspond  to  25  cubic  metres  of  sea-wat^r,  but  which,  in  oaow- 
queue*  of  the  loss  occasioned  by  infilti-ation,  is  equivalent  to  75  Mlfc 
metres  of  sea-water,  yields,  when  treated  as  above  describud,  40  Idfcv 
grams  of  anhydrous  sulphate  of  soda,  120  kUograina  of  nrtiued  culiDN; 
salt,  and  10  kilograms  of  chloride  of  imtasalom. 

POTASH  SALTS  FltOM  THE  KOCK-SALT  MIXES  OF  rUUSSU- 

Vi'e  will  now  exumino  one  of  the  most  interesting  and  itiiiH>rt.tnt  mis 
eral  developments  made  for  many  years,  and  one  that  has  prmlnced  wai 
is  producing  remarkable  effects  ujion  certain  of  the  chemii-nl  art& 
deranging  the  commercial  value  of  potash  Iroin  other  sources,  uhI  ffj- 
iug  rise  to  other  pursuits:  it  is  the  discovery  of  immense  quantftWrf 
chloride  of  potassium  in  the  salt  mines  of  Stassfiirt',  Prussia.  Lib 
many  other  valuable  discoveries  it  was  made  by  chance,  ami  llie  vilnr 
of  it  wa^  so  little  esteemed  at  the  time  that  it  was  looke<l  upon  lu  a  nai 
aanee  by  those  who  had  made  it.  It  soon,  however,  attnwte«l  the  atun 
tion  of  the  chemist,  H.  Rose,  of  Berlin,  wbo  recwgnizeti  its  great  vtiv. 
and  couimuiiicuted  the  fact  to  the  Pmssian  government;  and  sinor  tlM 
these  polush  eumpounds  have  acquired  great  im[>ortance,  and  an  bcnf 
extracted  in  lart'c  quantities. 

GEOLOGY   OF   THE  8TASSFUET   DEPOSITS. 

Tlie  geological  formation  in  the  district  of  Stassfnrt  lias  W«n  »blj 
desiTibi-d  by  Daubrt^e,  and  in  order  that  the  dci>osits  of  ttie  locality  to; 
b<.-  bett«r  understood  an  extended  abstract  of  bis  ile-scription  U  hen 
giveu ; 

It  is  kuowu  that  the  salt  deposits  which  underlie  the  variegated  sao* 
stone  of  tliis  locality,  and  which  have  accumulattnl  to  a  [hicknem' 
about  L'lHl  meters,  present  differences  at  different  depthH.  It  is  easy  to 
distinguish  tour  lUstinct  levels,  which,  commencing  at  the  bottom,  I*- 
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J  of  anhydrite,  consisting  of  beds  of  rock  salt,  separated  by  tliin  beds 
f  anhydrite,  107  meters;  2,  that  of  polyhalite,  in  which  the  beds  of 
ock  salt  are  separated  by  thin  layers  of  this  mineral,  31^  meters; 
>j  that  of  kieserite,  in  which  the  rock  salt  is  associated  with  this 
lydrated  sulphate  of  magnesia,  17  per  centum,  and  with  camallite,  a 
loable  chloride  of  magnesium  and  potassium,  13  per  cent. — ^thickness, 

5  meters ;  4,  the  camallite,  or  potash  salt,  consisting  of  a  double  chlo- 
ide  of  magnesium  and  potassium.  At  this  level  the  camallite  predom- 
Dates,  and  forms  55  per  cent.,  the  rock  salt  25  per  cent.,  and  kieserite 

6  per  cent.  In  this  last  level  is  found  tachydrite,  a  double  chloride  of 
alcium  and  magnesium ;  sylvite,  a  chloride  of  potassium ;  and  kainite, 
I  combination  of  hydrated  chloride  of  potassium  and  sulphate  of  mag- 
lesia. 

The  explorations  have  developed  the  existence  of  a  mass  of  camallite 
qual  to  6,000,000  tons  of  chloride  of  potassium.  Shafts  sunk  over  half 
I  mile  distant  one  from  another,  one  at  Stassfnrt  and  the  other  at 
LBhalt,  show  analogous  deposits.  After  striking  the  salt  beds  the  fol- 
>wing  are  the  deposits  passed  through : 

At  Anhalt  At  Stassfurt 

["ellow  kainite,  (hydrated  chloride  of  potas-  Camallite. 

sium  and  sulphate  magnesia.) 

Camallite,  (chloride  potassium  and  magne-  Boracite. 

sium.) 

lylvite,  (chloride  potassium) Tachydrite. 

iylvite,  with  kieserite Red  camallite. 

Qeserite,  (hydrated  sulphate  magnesia) . . .  White  camallite. 

^olyhalite,  (hydrated  sulphate  potash,  Ume,  Kieserite. 

and  magnesia.) 

(ock  salt  with  anhydrite Polyhalite. 

Bock  salt  with  anhydrite. 

The  quantity  of  camallite  taken  out  of  these  two  pits  from  1861  to 
806  has  gradually  increased  from  2,500  tons  to  150,000  tons,  and  this 
uantity  is  worked  in  thirteen  establishments  erected  for  the  i)reparation 
f  chloride  of  potassium.  Manufacturers  are  already  engaged  in  preparing 
aii8tic  potash  and  carbonate  of  potash  from  this  chloride,  and  by  a  pro- 
BBS  similar  to  that  employed  in  the  manufacture  of  soda.  The  effect 
as  been  to  greatly  diminish  the  cost  of  potash,  to  disturb  its  production 
rom  other  sources,  and  to  extend  its  use  even  to  agricultural  ])urposes. 
US  yet  no  other  workable  deposits  of  camallite  have  been  discovered, 
Ithough  it  is  found  in  small  quantities  in  many  other  mines  of  rock  salt, 
ad  there  is  every  reason  to  suppose  that  it  will  be  discovered  in  large 
nantities  elsewhere. 

It  was  at  a  depth  of  280  meters  that  the  salts  of  potash,  soda,  and 
lagnesia  were  first  struck. 
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THEOBV  OP  THE  OHIGrN  OP  THE   STASSPrBT  DEPOSITS. 

How  can  the  origin  of  this  peculiar  formatioii  l>e  espUiiuod  i    Pro- 
f  &8Hor  BiUarJ,  who  has  no  tliorongkly  atudiud  the  itlieaometia  atlcnilaid 
,  i^ou  the  evaporation  of  sea-water  iu  the  salines,  ventures  the  foUuwin| 
^planatiuu,  which  is  a  very  reasonable  one: 

n  evaiK)rating  the  watvr,  the  first  deposit  contains  carbonati'  of  Um 

f  and  traces  of  oxide  of  iron,  aud  next  tliere  18  produveil  sulphate  of  linw 

I  Vitb  two  equivalents  of  wat«r,  then  a  layer  of  common  salt  foUoved 

I  by  a  deposit  of  sulpbatv  of  maguusia,  aud  alter  a  while  imtash  appean 

and  is  deposited  in  the  form  of  a  donble  iiulphat«  of  potash  and  amg- 

nesia  with  six  equivalents  of  water,  then  a  double  chloride  of  |ki>laasiim 

aud  mngnesiuui,  all  of  which  is  finally  covered  with  a  c-oncvntratv^l  sotit 

tiou  of  chloride  of  niagne^lum,  contaiuiug  the  bromides,  which  iafiitraht 

itself  slowly  into  the  soil. 

Suppose,  now,  that  the  resulting  products  of  tliis  evaporation  are  not  di» 
tarbed,aud  in  tlie  spring  [the  winter  raiim  not  having  entirely  rediMulTH 
the  salts)  a  fresh  quantity  of  seii'Water  is  let  iu  upon  this  deimsit,  the  <nttr 
thus  introduced,  while  not  sufficient  to  dissohe  all  tbe  common  naU  and 
sulphate  of  lime,  is  sufficient  to  dissolve  the  salts  belonging  progterly  tt 
the  mother-waters.  This  new  solution,  being  more  concentrated  tliMi  that 
of  the  former  year,  deposits  more  promjiUy  upon  its  evai>onitioii  a  L^vh'*' 
sulphate  of  lime,  which  covers  the  undissolved  salt,  then  a  new  hiycriii 
common  salt,  then  new  layers  of  products  from  the  mother- wal^^rs  iu  thf 
order  already  indicated.  We  will  suppose  the  same  o]>eration  to  bt 
repeated  for  a  series  of  years,  and  each  year  a  new  layer  of  common  ««li 
to  be  deposited  with  an  intervening  thin  sheet  of  gyi>suiu,  the  detMlf 
and  quantity  of  tlie  mother- water  to  be  constant!}'  increasing  so  that  tlv 
soil  can  no  longer  absorb  it.  Suppost*  now  from  any  cause  wbaievrxthr 
iutlux  of  sea-water  ceases,  but  that  the  evaporation  goes  ou  in  tbt 
mother-water,  furnishing,  in  the  ortler  above  stated,  the  magnesia  ud 
potash  salts.  If  now  argilaceons  de^msits  take  place  over  tliese  Ndinr 
beds  and  pi-otect  them  from  tlie  action  of  rain  water,  we  have,  as  a  fliul 
result,  a  thick  bed  of  common  salt  lying  ou  a  bed  of  gjiksnm,  and  IdM 
leaved  with  thin  sheets  of  it,  thus  separating  the  produettt  of  euch  fx- 
cessive  year,  and  enabling  us  to  count  the  number  of  years  taken  to  funa 
the  salt  bed,  as  the  rings  in  wood  mark  the  years  of  tbe  tre«. 

To  attribute  the  origin  of  the  Stassfiu-t  deposit  to  sea-water  r«|aiT» 
us  to  8upj;x>se  that  this  locality  was  formerly  an  estuary  of  the  m>«,  tnl 
this  is  not  ver>'  probable,  aud  the  supiwsitioD  of  Biscbof  is  more  ratioiutL 
viz:  that  this  part  of  Thuringia  was  a  i>oint  where,  in  the  tvnrve  ofu^ 
has  been  evaporatinl  tlie  concentrated  waters  of  a  soil  covcrwl  with  saiw 
efBorescei)c«s,  the  waters  brought  in  by  a  contirnial  uiflux,  wtiieh  u  citaajT'' 
in  the  confi'guratioB  of  the  surface  of  the  country  intermitted  bA  nomt 
later  ]>eritHl. 
Thei-e  is  one  fact  to  be  remarked  in  connection  with  the  nuilli'  w*  thfj 
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\  foond  in  the  presumed  case  of  evaporation  in  the  salines,  and  as  they 
mr  in  the  salt  mine,  viz:  that  the  salts  in  the  latter  are  much  less 
drated  than  in  the  former;  the  gypsum  in  the  salines,  with  two  equi va- 
ts of  water,  being  replaced  in  the  mine  by  anhydrite,  (anhydrous 
phate  of  lime)  and  the  sulphate  of  magnesia  with  seven  equivalents 
water  in  the  salines  replaced  by  the  sulphate  with  one  equivalent  of 
ter,  which  fisicts  would  lead  to  the  inference  that  after  these  bodies  of 
ts  were  deposited  they  were  subjected  to  an  internal  heat  which  caused 
B  diminished  hydration;  a  supposition  that  is  strengthened  by  the 
Mence  of  a  magnesian  bordcitSj  that  has  been  called  stassfiirtite,  the 
racic  acid  being  introduced  by  the  eruptive  phenomena,  which  may 
re  also  introduced  hydrochloric  acid  vapor,  giving  rise  to  certain  com- 
mds,  the  formation  of  which  is  most  easily  explained  in  this  way. 
,t  must  not  be  overlooked,  however,  that  the  evaporation  of  the  waters 
ler  the  two  conditions  we  are  contrasting  must  have  taken  place 
newhat  differently,  and  consequently  the  associations  of  the  acids  and 
les  would  not  be  exactly  the  same  in  all  cases,  as  the  salts  ^e  have 
imerated  from  the  salt  mines  will  show,  viz :  kmnite  and  sylvitej  the 
onical  composition  of  which  has  been  mentioned  elsewhere. 

rBACTION  OF  THE  POTASH  SALTS  FROM  THE  STASSFURT  PRODUCTS. 

rhere  are  five  products  separated  for  commerce  from  the  saline  mate- 
Is  of  the  Stassfurt  mine.  1st,  chloride  of  potassium;  2d,  sulphate  of 
ash;  3d,  carbonate  of  potash,  obtained  from  the  sulphate;  4th,  sul- 
hte  of  soda ;  5th,  potash  compounds  to  be  used  with  manures.  It  must 
borne  in  mind  that  common  salt  constitutes  the  bulk  of  the  mineral 
m  which  the  substances  are  to  be  separated;  carnallite  (the  chloride 
H>tassium  and  magnesium)  is  the  substance  relied  upon  for  the  chloride 
potassium,  and  the  general  principle  of  separating  this  from  its  asso- 
te  is  about  the  same  in  all  processes  adopted.  The  saline  compound 
famished  from  the  mine  contains  about  16  per  cent,  of  chloride  of 
assium,  the  remainder  being  chloride  of  magnesium  (in  chemical 
ooiation  with  the  chloride  of  potassium)  and  common  salt.  By  judi- 
08  treatment  with  a  limited  quantity  of  water  the  bulk  of  common 
b  is  left  undissolved  in  a  hot  solution,  which  solution  when  drawn  off 
lositfi  crystals  of  chloride  of  potassium,  containing  80  to  90  per  cent, 
chloride  of  potassium  sufficiently  pure  for  commerce  or  for  use  in 
QO&cturing  other  compounds.  The  mother  water  from  the  chloride 
lotassium  is  concentrated,  and  the  remainder  of  the  potash  is  deposited 
combination  with  magnesium  as  the  original  salt,  carnallite^  which  is 
lected  and  treated  over  again.  The  last  mother  water  is  a  solution  of 
DTide  of  magnesium,  and  has  not  yet  been  utilized  to  any  great  extent. 
Ihese  operations  are  conducted  by  different  manufacturers  in  different 
frs.  19'one  are  so  simple  or  so  likely  to  be  generally  adopted  as  that  of 
Mrs.  Vorster  and  Gruneberg.  They  commence  by  purifying  the  raw 
tierial,  detaching  mechanically  as  much  of  the  common  salt  and  sulphate 
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of  magnpoia  an  can  be  done  coDveuiently,  grinding  the  mass  toa  powdet. 

I  and  then  treating  this  powder  not  wttb  pare  watir,  but  with  the  ino1lu<r 
wfltornHsing  ftnm  a  previous  operatiou.  Tliis  carriM  oflf  the  gnM  Iralk 
sf  t)ic  nseless  nalts  insolation,  leaving  the  less  soluble  snline  coni[Mmiidi 
which  are  songht  after  nndissolved,  astheehloriile  of  potassium  and  clil» 
ride  of  sodium,  the  former  of  which  is  readily  seiHirate4  from  the  lattiS'  hj 

[  jodicious  treatment  with  water.  The  qnantity  of  chloride  of  pntawiiiii 
iiowmanufactnred  annually  at  StassfurtaudAnhnlt  is lrom2U,0(K>t«3Ui<IU 
tons.ofabont  82  percent,  potash  salt,  audit  finds  a  market  iu  all  partsof 

I  Europe.  In  France  it  sells  at  the  rate  of  al>out  $40  a  too.  It  is  tliuugbt 
by  «(inn'  thiit  the  prodnetion  of  this  salt  will  destroy  its  mauufactiiR 
tVnin  lilt-  niotluT  water  of  salines,  and  interfere  very  niatejially  with  tht 
niiHiiiliiitiiri  of  potash  salts  from  other  sonrees,  hut  M.  Ualard  luu  • 
dilViTi-iit  opiuixii,  and  his  opinion  on  this  subject  posaesseu  givat  weiebt- 

SrLl'HATE  OP  POTASH. 

Tins  .product  is  now  formed  in  large  qnaiititiex  from  the  rhloridr 
obtained  from  the  mines  of  Stassfurt,  from  tlie  salines  and  elM^vhrtP^ 
by  the  ai'tiou  of  snlpharic  acid  of  40°,  But  at  the  niliiea  of  Stawdtan. 
as  the  materials  for  manufacturing  sulphuric  acid  are  not  to  be  fonnd, 
tbie  process  is  an  expensive  one;  and  tliis  induced  tho  goveminent, on* 
ing  the  mhies,  to  of!ibr  the  products  at  a  dimiuisheil  priee  tn  mniiitfer' 
turers  who  would  discover  and  employ  a  ]>roce8s  of  usiug  the  natuni 
sulphates  to  fhmish  sulphuric  acid  to  the  potash.  Without  delailiot 
the  numerous  esperiment«  that  were  made,  we  will  describe  the  pnw^a 
which  has  been  iulopted  with  success.  It  is  based  oh  the  fonnittinn  i>f 
the  double  sulphate  of  potash  and  magnesia,  with  the  aid  of  the  su]|>luii( 
of  magnesia  oceurriug  abundantly  hi  the  mines.  This  salt  is  furmed  bT 
the  addition  of  a  suitable  qufcntity  of  sulphate  of  magnesia  to  the  chloddt 
of  imtassiiim.  But  to  do  this  it  is  necessary  to  obtain  a  sulphate  <tt 
magnesia  as  tree  from  tho  ehloiiile  of  sodium  as  possible  Mewn 
Vorster  and  Uruneberg  have  accomplished  this  successfidly. 

A  metallic  strainer  with  me^bes  of  one  millimeti'e  is  suit|>eiided  at  the 
surface  of  a  mass  of  water,  the  strainer  is  filled  with  a  mixture  of  odd- 
mou  salt  and  mouohydrated  sulphate  of  magnesia,  as  it  is  taken  frem 
the  mine,  lu  a  short  time  the  salt  dissolves,  and  the  erystftls  of  tb 
m  oil  oby  dill  ted  sulphate  pass  through  the  meshes  and  tall  to  llie  boiwu 
of  the  vessel,  for  it  is  hardly  soluble  in  a  saturated  solution  of  eotaaua 
aiUt.  This  |>owder  of  monohydrated  sulphate  completes  its  hydnUMO 
and  tortus  a  solid  mass  at  the  bottom,  wliich  is  takeu  out  and  can  t* 
Dsed  for  tbrming  commercial  sulphate  of  magnesia  and  pruduriug  tb» 
double  sulphate  we  ui'ti  now  considcriug.  The  double  sulphate  niij 
lutve  a  portion  of  the  sulphate  of  magnesia  withdrawn  If  oni  the  snlpluitr 
of  jiotash,  which,  with  the  remaining  magnesia,  cun  lie  at  onet-  tivatrd 
by  lA-itliuic's  process  for  cai'houale  of  soda  auil  caustic  soda.  Thlti  inetluMl 
is  followed  in  Fi-auee,  but  iu  Uermany  the  double  sulphate  is  pimliMl 
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still  farther  by  a  boiling  solution  of  chloride  of  potassium,  which  on 
cooling  gives  at  first  a  large  crop  of  pure  sulphate  of  potash,  afterwards 
sulphate  of  potash  and  magnesia,  and  lastly,  chloride  of  potassium  and 
magnesium.  The  two  last  salts  are  treated  over  again,  the  first  can  be 
applied  to  any  uses  desired  for  sulphate  of  x>otash.  This  last  decom- 
position does  not  necessarily  require  the  agency  of  heat;  the  use  of  the 
chloride  of  potassium  properly  directed  will  accomplish  the  same  results, 
but  it  requires  more  careful  manipulation,  and  a  very  large  amount  of 
the  solution  of  chloride.  The  sulphate  of  potash  obtained  from  the  salt 
mines  of  St>assfiirt,  as  well  as  that  obtained  from  the  salines  in  France 
and  elsewhere,  is  principally  used  in  the  production  of  carbonate  of 
potash  by  Leblanc's  process,  so  extensively  used  and  well  known  for  the 
formation  of  carbonate  of  soda. 

NITRATE  OF  POTASH. 

This  compound  is  another  potash  product  of  the  mineral  kingdom ;  it 
occurs  in  the  surface  soil  of  many  tropical  regions  where  the  composition 
of  the  soil  and  the  atmospheric  conditions  are  favorable  to  its  formation. 
The  East  Indies  furnish  the  principal  quantity  used  in  the  arts.  A 
deposit  of  some  importance  has  been  discovered  in  the  Clan  William 
district  at  the  Cape  of  Grood  Hope.  The  nitrate  of  potash  is  extracted 
by  the  well-known  process  of  lixiviation,  is  crystalized  and  purified,  and 
is  used  principally  in  making  gunpowder. 

POTASH  FEOM  ORGANIC  SOURCES. 

EXTRACTION  FROM  WOOD  ASHES. 

It  is  reasonable  to  suppose  that  the  production  of  potash  from  this 
somee  has  reached  its  maximum,  not  simply  from  the  increased  value 
of  the  wood  firom  which  it  is  produced  by  incineration,  but  principally 
fkrom  the  increased  and  increasing  production  from  the  mineral  kingdom. 
At  present  the  vegetable  sources  of  potash  are  the  ligneous  plants  of 
Bnssia  and  North  America,  the  herbaceous  plants  of  Hungary,  and  the 
beet-root  products  of  France.  The  annual  supply  from  seyeral  countries 
has  been  of  late  about  as  follows:  Russia,  9,500  tons;  the  United  States 
and  British  America,  13.000  tons ;  France,  2,500  tons  of  carbonate  of  pot- 
ash, purer  than  any  other  in  commerce.  France,  in  producing  this  quan- 
tity of  carbonate  of  potash  from  the  beet  root,  furnishes  from  these  same 
beet  roots,  200,000  tons  of  sugar  and  100,000  tons  of  molasses. 

The  entire  annual  yield  of  potash  known  to  commerce  is  about  30,000 
tons,  and  this,  when  placed  alongside  of  500,000  tons,  which  is  not  far 
from  the  present  product  of  soda,  shows  comparatively  what  an  insig- 
nificant part  potash  occupies  in  the  arts  when  contrasted  with  soda. 

The  production  of  potash  from  the  beet  root  is  one  of  great  interest 
in  certain  countries,  where  this  plant  is  grown  for  making  sugar,  and 
there  are  many  details  that  would  interest  the  manufacturers  in  those 
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COllntri<^a,  but  wbicli  are  tiot  yd  of  uiucli  intertist  iii  tbbt  vuuutr)'.  It 
will  soffioe  to  state  that  tlie  molasses  troin  the  beet  nwt  ia  not  itii  urtlflU 
of  coiuamption,  therefore  most  of  it  is  feruieDt«tl  auti  distilled  Tor  ain- 
hoi,  and  the  residual  liquors  in  the  still,  when  evaporated  to  drynnew  and 
burnt,  lUraish  pot^udi  salts,  which  are  8ubaequeutl>'  puiifled. 

POTASH  SALTS  FROM  THE  A6HEB  OP  SEA-WEED. 

It  is  no  object  bere  to  enter  into  the  pecnliaritiw  eonuect«d  with  tbe 
TBrietiea  of  sea-weed  incinerateil  for  its  salts,  the  peueral  sulullvision  b 
into" drift-weed," and  " eiit-weed ;"  thelatterof  whichisrwgiilarlyrewped, 
while  the  former,  bein^  from  deep  noundiugs,  is  floated  to  tbe  mIior'  b; 
tbe  tide.  The  drift-wee<l  is  richer  than  tbe  eut-wowl,  both  iu  Io<li»«^  tod 
potash  salts,  esi>eciall.v  the  cbliiride.  Twenty-two  tons  of  wet  sea-wiwdim 
required  to  produce  ouetonof  kelp,yielding(besidea  todino,  broiDiim,aad 
mixed  aodasaltsjaliotitSOOtotMtOweightofwmmercial  chloride  of  potM- 
sium,  containing  80  percent,  of  pure  chloride,  the  other  20  per  cent.  Mmg 
chloride  of  sodium  and  sulphate  of  potash.  There  is  no  new  develop- 
ment iu  regard  to  the  treatment  of  tbe  kelp  for  the  s(>purution  of  fM 
oonstituents,  and  as  the  working  of  chloride  of  potaiv^iiim  »t  StawAtft 
is  now  carried  ou  so  extensively,  it  is  doubtful  whether  kelp  will  in  fntaie 
kave  much  value  as  a  source  of  potash.  It  will  be  VfUocid  ohiedj  for  lb) 
iodine  it  contaius.  In  1863,  the  chloride  of  pota««ium,  eorrespondinirto 
40  per  cent,  of  oside  of  pota«siiim,  averaged  a  little  over  *I00  [ht  ton, 
making  real  potu.sb  cost  nine  and  a  half  cents  a  jHumd,  while  that  tram 
American  ash  costs  thirteen  and  a  half  cents  per  jiouud. 

EXTBACTION  OP  POTASH  PEOM  THE  "SUINT"  OR   POTASSIC  Sl'IHlKlTB 

IN  sheep's  wool. 

This  sourceof  imtnsh  is  not  known  in  this  country,  and  hardly  uii* 
where  else  than  iu  a  certain  part  of  France.  Potash  from  ibis  souta 
foimed  an  article  of  exhibition  in  1867,  as  well  as  iu  1862,  and  aatht 
source  is  a  curious  one,  and  the  process  of  obtaiuiiig  it  in  not  geut'nUit 
known,  there  is  sulllcieut  reitson  for  describing  it  to  the  Americtin  ttdi- 
uologiKt  somewhat  iu  detail.  The  nature  uf  this  source  of  potash  w 
reportetl  on  iu  1802,  for  the  London  Exposition,  by  Ilofiuaua,  and  tnt 
use  has  becu  made  of  hi»  description. 

It  is  well  known  tlmt  sheep  draw  from  the  laud  ou  which  tbcy  gnat 
a  considerable  quantity  of  potash,  which,  alter  circulating  iu  their  bload, 
is  excreted  from  the  skin  with  the  sweat.,  in  combination  wilh  which  it 
ia  deposited  in  the  wool.  Chevreul  puiul«d  out  that  thiii  pei-uliar  odo- 
ponnd,  by  the  French  called  "suiut,"  forma  no  leas  tltau  a  third  of  the 
weight  of  raw  merino  wool,  &om  which  it  may  be  ruudily  <Uiimilve<l  uol 
by simpleimmersionincold water.  Iucoarserwoolsitiste»sBbundanl,aad, 
aocortling  to  MM.  Maumeue,  audRogelet,  the  potajutic  nmlorateoraiiiDl 
of  ordinary  wools  forms,  on  tlic  iiveragi',  about  15  per  e^nl.  of  the  weighi 
of  the  raw  fleece. 


^  J 
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This  componnd  was  formerly  regarded  as  a  soap ;  doubtless  because 
wool  contaius  beside  the  suiut  a  considerable  proportion  (about  8^  per 
yenkt.)  of  greasy  matter,  (Ghevreul.)  This  grease,  however,  is,  in  foict,  com- 
bined with  earthy  matter,  chiefly  lime,  as  an  insoluble  soap.  The  solu- 
ble sudorate  is,  according  to  MM.  Maumen6  and  Bogelet,  a  neutral  salt, 
resulting  from  the  combination  of  potash  with  a  x>eculiar  animal  acid,  of 
prhich  little  is  known  beyond  the  fact  that  it  contains  nitrogen.      , 

At  the  great  seats  of  the  woolen  manufacture  in  France,  as  at  Bheims, 
Eilboeuf,  and  Fourmies,  the  new  industry  of  MM.  Maumeu^  and  Bogelet, 
B  either  established  or  in  course  of  establishment.  Their  plan  is  to  buy 
>f  the  woolen  manufek^turers  the  solutions  of  suint  obtained  by  the 
jumersion  of  their  raw  fleeces  in  cold  watery  paying  higher,  of  course, 
3ar  those  liquors  in  proportion  as  they  are  stronger ;  thus,  for  example, 
Smt  the  suint  from  a  ton  of  wool  they  pay  flve  francs,  if  diffused  through 
n  hectolitres  of  water,  (sp.  gr.  1.030 ;)  whereas,  for  the  same  quantity 
if  saint  they  can  afford  to  give  no  less  than  18  francs,  if  it  be  concen- 
zated  in  3  hectolitres  of  water,  (sp.  gr.  1.250 ;)  and  so  in  like  proportion 
br  the  suint  liquors  of  intermediate  strength. 

An  ordinary  fleece,  weighing  four  kilograms,  contains,  according  to 
kfM.  Maumen^  and  Eogelet,  about  600  grams  of  sudorate  of  potassium 
IT  suint.  This,  according  to  their  analysis,  should  contain  33  per  cent. 
if  its  weight,  t.  e.,  198  grams  of  pure  potash.  Of  this,  according  to 
mother  estimate,  (showing  the  nitre  it  would  produce,)  they  appear 
o  reckon  on  about  173  grams  as  being  practically  recoverable. 

The  wool  manufacturers  of  Eheims  wash  annually  10,000,000  kilos  of 
leeces,  those  of  BlbcBuf  15,000,000  kilos,  and  those  of  Fourmies  2,000,000 
cilo&— total  27,000,000  kilograms,  the  produce  of  6,750,000  sheep. 
Prom  this  quantity,  were  it  all  subject  to  MM.  Maumen6  and  Eogelet's 
xeatment,  1,167,750  kilos  of  pure  potash  would,  according  to  the  above 
"atio,  be  recoverable.  The  value  of  the  potash,  as  carbonate,  reckoned 
It  the  average  price  of  American  potash,  would  range  between  $400,000 
ind  $450,000.  The  wash-water  yielding  it,  if  paid  for  at  MM.  Maumen6's 
md  Eogelet^s  minimum  price,  would  cost  about  $100,000.  Hence  it 
qppears  that  the  process  of  MM.  Maiimen^  and  Eogelet  may  be  worked 
m  a  large  scale  and  with  very  ample  profit.  MM.  Maumen6  and 
Sogelet  compute  that  there  are  47,000,000  sheep  in  France— nearly  seven 
imes  as  many  as  those  above  calculated  on.  And  they  point  out  that 
f  the  fleeces  of  these  were  all  subjected  to  the  new  treatment  France 
rould  derive  from  her  own  soil  all  the  potash  she  requires;  enough,  they 
observe,  to  make  12,000,000  kilograms  of  commercial  carbonate  of 
Mtash,  convertible  into  17,500,000  kilograms  (about  17,500  tons)  of 
laltpetre;  with  which,  as  they  characteristically  add,  1,870,000,000 
artridges  could  be  charged.  The  difficulty  of  collecting  the  wash- waters 
xf  fleeces,  scoured  in  small  numbers  by  the  farmers  all  over  the  country, 
8  a  great  bar  to  such  an  extension  of  the  process. 

The  value  of  potash  as  a  manure  is  naturally  indicated  by  the  com- 


EMPLOYMENT  OF  POTASH  SAXTS  IK  AGEirTLXrEE. 

position  of  all  land  plants,  for  they  rob  the  soil  of  more  or  less  of  thi« 
ooiistitn«nt.  As  a  general  thing,  in  our  rich  and  ^'irgin  tmU  then  is 
potash  enongU  to  supply  vegetatioo  for  a  long  time,  i>artkTnlarly  as  tlw 
slow  decomposition  of  the  particles  constituting  the  soil  liberate  men 
or  les»  of  thia  alkali.  In  Europe,  howevp>r,  thi>  cii.se  i»  different,  aat 
every  artiticial  means  is  resorted  to  to  restore  and  repletnsh  tb«  potMik 
of  the  soil.  The  new  and  abundant  mineral  source  of  potaah  Mils  tm 
aw-akened  the  attention  of  agriculturists  in  Europe,  and  now  tb»  aaly 
question  for  solution  is  the  best  way  of  applying  them.  On  this  snl(|«rt 
opinion  is  still  divided,  but  it  has  been  satisfactorily  aK04>rtMined  by 
experiments  in  both  Prance  and  Germany  that  practionl  benettt  can  hr 
derived  from  them.  Owing  to  the  fact  that  potash  in  tlie  Unitfit  8tal«s 
1b  too  costly  for  agricnltnral  purposes,  and  that  there  is  no  likelihood  of 
its  being  resorted  to  at  present,  no  delaila  will  be  ^veu  of  the  Europeu 
AcperJments.    The  chloride  of  imtasaiain  is  the  salt  generally'  used. 


CflAPTER  IV. 

AMMONIA,  BARYTA,  MAGNESIA,  AND  ALUMINA. 

Ammonia  and  salts  of  ammonia— Apparatus  for  making  aqua  ammonia — Details 
OF  THE  operation  of  DISTILLING— Baryta  and  its  compounds — ^Permanent  white — 
Magnesia  and  the  magnesia-salts — Oxychloride  of  magnesium  ;  rrs  property 

OF   SOLIDIFYKf  G — ALUMINA  AND  ITS  COMPOUNDS — ALUMINATE  OF  SODA ;  ITS  USES  IN 

DYEING — ^Alumina — Sulphate  of  alumina — ^Acetate  of  alumina — Alum. 

AMMONIA  AND  AMMONIA  SALTS. 

But  little  advance  has  been  made  in  the  manufacture  of  the  ammonia 
compounds.  Ammonia  is  now  derived  almost  exclusively  from  gas  works, 
it  being  one  of  the  products  of  the  distillation  of  coal  in  the  manufacture 
of  gas.  It  is  true  that  coal  contains  but  very  little  nitrogen,  not  averag- 
ing over  one  per  cent.,  but  when  it  is  recollected  what  an  immense 
quantity  of  coal  is  used  in  making  gas,  even  this  small  quantity  of 
nitrogen  yields  in  the  aggregate  a  large  amount  of  ammonia.  In  Loudon 
over  1,000,000  of  tons  of  coal  are  used  annually  in  making  gas,  and  sup- 
posing one-third  of  the  nitrogen  to  enter  into  the  formation  of  ammonia, 
this  amount  of  coal  \^ill  represent  about  10,000  tons  of  sal  ammoniac. 
But  even  this  source  of  ammonia  does  not  meet  the  demands  of  the  arts, 
especially  as  it  is  largely  taking  the  place  of  potash  in  alum  and 
other  comjpounds.  A  still  larger  amount  of  coal  is  used  for  other  pur- 
XK)ses  than  making  gas,  and  in  many  instances  is  so  burnt  that  with 
but  little  ingenuity  it  may  be  made  to  increase  the  yield  of  ammonia 
when  it  becomes  an  object.  The  coking  furnaces  would  be  a  prolific 
source,  and  already  in  the  Paris  gas  works  much  coke  of  a  very  beautiful 
quality  is  made  in  coking  ovens,  and  the  gas  as  well  as  all  other  volatile 
products  are  saved. 

The  manner  of  procuring  ammonia  from  the  weak  ammoniacal  liquors 
is  carried  on  with  more  system  and  economy  in  the  Paris  gas  works 
than  in  any  other  works  I  visited.  In  the  first  place  the  liquors  are  not 
carried  over  two  or  three  hundred  yards,  when  they  are  emptied  into  a 
system  of  vats  from  which  they  are  pumped  into  pans  and  neutralized 
by  sulphuric  or  hydrochloric  acid  and  crystallized  and  purified ;  or  they 
are  conducted  to  a  set  of  stiUs,  most  ingeniously  devised,  but  which 
could  not  be  fully  explained  without  a  number  of  drawings.  It  is  a 
system  of  stills  and  condensers,  so  arranged  that  their  oi>erations  are 
nearly  automatic,  where  the  water  is  treated  with  caustic  lime,  and  the 
ultimate  result  is  an  ammonia  of  every  variety  of  commercial  strength 
and  of  a  sufficient  degree  of  purity  to  be  put  upon  the  market  at  once. 
It  is  in  part  like  the  apparatus  figured  below  for  making  ammonia  in 
the  moist  way  from  the  ammonia  salts  of  commerce. 
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APPARATUS  FOB  MAKING   AMMONIA. 


The  fblloning  is  a  descriptiou  of  a  form  of  apparatus  whicli  I  devi^ 
Beveral  years  ago,  and  with  whicli  I  have  made  largi^  quaotitiea  or 
ammouia  at  a  very  economical  rat«  and  without  the  sliglit^^st  iuinm- 
%'euience  to  the  operator.  It  can  be  made  of  auy  required  atze.  iD 
construction  and  arrangement  are  clearly  shown  by  the  accompanTitis 
flpn"i,  (Fig.  4)  on  page  47. 

OEPERBNCES  TO  THE  FIOUBE. 

lieet-iron  with  a  manhole  at  the  end;  B,  feedpipe  ft* 
8o]        ..  phate  of  ammonia ;  0,  feed-tub,  (half  of  a  barrel;)  DIV. 

Wi  "R"  t™*  ™'»« •-  '^  T^'  snfpty  tube  of  one-eiglitli  inch  glo« 

,  pla<:ed  in  a  jli-gallon  banvl; 
to  run  off  condensed  at]DeooB 
[  I',  bottle  No.  1 ;  K  K',  hot* 
two-gallon  stoppen-d  bvttlr  W 
eons  ammonia. 

iws  the  manner  iu  whioli  the  tin 
ss  tubes  are  fitted  on  tlie  luvk 
ly  bottles  I  and  I',  a  is  a  f-iacli 
•■eaohea  to  near  the  bottom  of  thf 
6  is  a  safety  glass  tulu-  of  <iii>- 
the  exit  tube  whirli 


I'lg- . 


Tin  cap  for  neck  of  carboy. 


taDevt. 

carboy ; 

eighth  of  an  inch ; 

connects  1  with  K. 

Tlie  joints  of  the  lead  piiK*  are  wrapjifil 
with  bladder,  while  those  of  the  glaiss  ><t 
tin  piiH>  are  made  with  pieces  of  Iiidia-mb- 
ber  tubing, 

The  tin  caps  on  I  and  1'  ai-e  wi-api>ed  «rilh 
bladder.    Those  ou  K  and  R'  are  loose. 


DETAILS  OF  THE  OPERATION  OF  DISTHXING. 

I.  Introduce  into  each  of  the  carboy  bottles  1 1'  and  K  and  K'  live  galloDS 
distilled  wat«r,  unless  some  weak  ammonia  is  left  from  previous  distil- 
lation, when  substitute  six  gallons  of  this  iu  I  and  I'. 

II.  Introduce  into  D  and  D'  water  up  to  the  mark  X  and  X'. 

III.  Introduce  into  L  sufficient  water  to  cover  the  orifice  of  the  trap  H. 

IV.  Introduce  into  A  100  pounds  freah  lime,  lute  the  manbead  in 
and  bolt  securely. 

V.  Having  secured  all  the  joints,  allow  a  solution  of  120  imunds  sfii- 
phate  of  ammonia  In  40  gallons  water  to  fiow  from  the  tub  C,  throu^'b 
l>ipe  B  into  A,  and  allow  the  apparatus  to  stand  until  next  moniinj;. 

Yl.  Early  in  the  morning  proceed  to  distillation.  By  the  aid  of  a  genlK' 
fire,  the  intensity  of  the  diHtillation  is  regulated  by  safety  tubes  F  K. 
from  which  none  of  the  wash  wat«r  should  be  ^ected.  If  the  luiM 
occurs  the  fire  most  be  dampened. 
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FASis  ckit: 

VII.  The  cooled  gas  will  bubble  into  carboys  I  ami  I',  for  sevoial  hoars 
'  after  wliieh  it  works  very  slowly  aail  cciwes  in  tLe  course  of  five  tu  «i 
hours,  wLeu  they  ore  discoiiuected  and  the  block-tan  pipes  stopped. 

VUI.  Prom  the  very  beginning,  aqueous  ammonia  will  accumuhiU'  in 

the  receiver  L,  and  this  eoutluues  long  a^r  the  gits  has  ceased  to  paw 

I  into  the  carboy.    The  first  four  gallons  are  generally  concentrated  (^] 

I  ammonia.    The  next  six  to  ten  gallons  will  goiaetimes  be  20°  aoiiatinia, 

but  generally  only  16°;  what  passes  aftor  this  is  weak  auimoiiva  aui] 

may  be  used  to  fill  I  and  I'  iii  a  new  operation.    The  distillate  is  colleclMl 

at  L  as  long  as  it  smells  strongly  of  ammonia,  after  which  the  ]iioc««i 

'  is  discontinued. 

IX.  When  weak  ammonia  has  been  used  to  fill  I  and  I'  the  uirlwyi 
generally  contain  2(P  ammonia ;  otherwise  it  ia  l>etween  16°  and  a)^, 
and  may  either  be  brought  to  20°  with  the  first  four  gallons  diatillcd  vt 
L,  or  reduced  with  weak  liguids  into  carboys  K  and  K'.  These  latbf 
are,  however,  generally  not  disturbed  until  after  three  or  foar  opt'Tatinai 

I  when  they  will  generally  make  lfl°  ammonia. 

X.  After  cooling,  the  contents  of  the  retort  are  drawn  out  at  the  iu» 
hole  and  the  retort  can  be  recharged  iu  the  manner  described. 

BAKTTA  AND  ITS  OOAfPOUNDS. 

A  few  years  ago  this  snbatance  and  its  compounds  possessed  no  cpead 
interest  for  industrial  chemists;  but  later,  their  lalwns,  es|>t-<'ially  rf 
Kuhlmann,  have  brought  these  compounds  conspicuously  before  tht 
public, 

Caustic  baryta  is  not  far  from  rivaling  potash,  soda,  and  ammouiaii 
its  caustic  property,  and  it  is  uot  a  bad  substitute  for  potash  in  tbe 
chromic  acid  compounds.  The  artificial  sulphate  of  baryta  has  recdved 
a  special  application  by  Kuhlmann,  and  he  turns  out  two  tons  it  day  uiidet 
the  name  of  permanent  white;  but  it  mixes  biully  with  oil,  and  has  to  be 
incorporated  with  white  lead.  The  natural  sulphate  of  baryta  is  veijco"- 
monly  used,  as  well  knotru,  to  adulti^^rute  white  lead.  In  the  EspoMtwa 
of  1807  Kuhlmann  did  not  show  that  he  ha^l  made  any  pmgnvu  in  hii 
-treatment,  formation,  or  application  of  the  baryta  compounds,  nor  had  u; 
other  exhibitor  shown  any  of  its  comi>ounds  deserving  R|)eeial  nttenlioiL 
The  only  novel  application  of  any  interest  that  the  sulphate  of  barjlji  tu» 
received  under  the  name  of  permanent  white,  is  in  the  mauufaetun  of  > 
pai>er  of  a  pure  white  in  imitation  of  linen,  which  is  used  in  niukinjf  nl- 
lars  luul  objects  of  both  male  and  fl-niiiJe  attire  when-  the  waAhins  of 
such  articles  of  linen  amounts  to  more  than  their  first  cost  when  mode 
of  pai»er. 

MAGNESIA,  AND  MAGXESIAN  SALTS. 

The  only  thing  new  in  relation  to  magnesia  oomi>ounds  is  the  rffoils 
to  utili7.e  more  and  more  the  chloride  of  magnesinm.  fnnnvd  m  tit 
salines,  especially  at  Stassfllrt.    The  chloride  itt  treated  in  solution  vith 
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a  little  leas  than  one  equivalent  of  lime;  a  (Icmlile  ileeoni  posit  ion  (>n»ue», 
formiuf;  tnagnesiik  nml  cliloi-ide  of  cnlcinm;  tliis  last  in  heated  to  I'aeion 
with  the  natiiniJ  salpliat^  of  biirytn,  and  chloride  of  barinmis  produced, 
and  is  used  to  form  the  precipitated  eiilphate,  the  "permanent  white,"  for 
the  uses  alrea<ij"  mentioned. 

OXTCnLOEIDE  OF  MAGNESIUM. 

Here  we  have  an  entirely  novel  api)lication  of  the  eliloride  of  magne- 
siam  and  magnesia,  which,  should  it  meet  with  the  success  that  it  prom- 
ises, will  furnish  a  source  of  consumption  of  mnch  of  the  chloride  of 
magnesium  and  magnesia  which  is  now  almost  useless.  M.  Sorel,  to 
whom  I  believe  wo  are  indebted  for  the  invention  of  the  process  of  form- 
ing ft  solid  compound  in  a  few  miniites,  by  the  mixture  of  the  chloride 
of  Rinc  and  oxide  of  zinc,  noticing  that  chemists  ranked  magnesium 
alongside  of  zinc,  was  led  to  examine  the  property  of  an  oxycldonde  of 
mftgnesium  formed  in  a  way  similar  to  the  zinc  comi>oniid,  when  he 
ascertained  that  the  result  was  similar,  viz.,  the  rapid  formation  of  a 
solid  comiHiund,  but  at  iv  mucli  less  cost. 

This  mixture,  besides  possessing  the  property  of  solidifying,  can 
bwome  the  agent  of  agglomemting  considerable  quantities  of  foreign 
snbstances. 

The  magnesia  U3e«l  is  that  obtainetl  by  calcining  the  carbonate  brought 
J^tom  Greece,  or  tliat  procured  by  precipitation  from  the  chloride  of  niag- 
nesium,  eoiiung  trom  the  salines  and  other  sources.  M.  8orei  mixes 
the  magnesia  with  a  solution  of  chloride,  of  30°  Baume,  forming  a  soft 
iwste  thnt  can  be  molded  lilte  plaster  of  Paris,  It  is  white,  and  resem- 
bles ix'ory,  l>eiiig  slightly  translucent,  and  it  can  be  color&d  by  any  of 
tbe  mineral  colors.  In  twenty-four  hours  it  becomes  solid,  its  solidity 
increasing  with  time,  finally  attaining  the  cohesion  of  marble,  which  it 
reHembles.  It  is  ahcady  used  in  forming  mosaic  on  marble,  by  fiust  plac- 
ing the  desired  dcsifins  on  white  marble  with  printer'aink,  then  corroding 
tlie  surface  witli  hydnichloric  acid,  afterwards  filling  up  the  depressions 
with  the  oxychloride  of  magnesium  freshly  made.  ConKolJ<]ation  is 
aDow<^d  to  take  place,  and  then  the  surface  is  polished  off.  It  is  also-  * 
used  by  Messrs.  Martin  &  Suuvofor  niakingamixed  mosaic  of  wood  and 
cement,  that  has  a  very  pleasing  effect. 

A  conglomerate  is  made  of  one  part  of  magnesia,  SO  to  40  of  sand  or 
ctUcareons  matter,  and  moistened  with  a  solntion  of  25°  density  of  chlo- 
fide  of  magnesium.  This  conglomerate,  it  is  said,  can  be  made  for  t6 
a  cubic  yanl.  It'  all  that  is  claimed  for  this  cementing  substant^e  is  cor- 
rect, il«  use  will  be  very  rapidly  extended  for  building  purposes.  But 
from  all  llie  light  I  could  obtain  from  a  critical  examination  of  the  sub- 
HtatKie,  it  is  to  bi-  feared  that  it  will  not  resist  the  atniospheiic  tntliiencea 
of  moisture,  &c.  It  is  also  recommended  by  the  discoverer  to  use  a  very 
soft  mixture  of  this  substance  to  protect  porous  stone  from  the  action  of 
the  we-ather,  applying  it  by  means  of  a  brush. 
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PAKI8  tnHVEKSAL  EIPOSITIOS. 

ALUMLSA  ANIJ  ITS  COMI'OUXDS. 

Tliie  c1r8s  Df  coiuponnds  has  very  extensive  applk-ntioiiit  iu  the  arts. 
It  is  usetl  in  paper  ninkiug  to  a  coneiderable  ext4.-nt,  not,  Iionevpf,  w 
improvb  tbe  quality  ut  the  papi-r,  but  rather  to  incrtiute  the  proliu  of 
the  maoafacturer.  It  is  necessary  iii  the  formation  of  orgnuic  lAket, 
■nd  is  a  valuable  as  well  as  au  extensively  used  utonlnut  iu  dyeing  aad 
printing  on  textile  fabrics. 

ALUBIINATE  OF  SODA. 

This  m  a  new  product  of  comparativHy  iwent  iutrodnctioii  inio  ifn- 
arts.  Its  origin  is  dup  in  a  great  measure  to  the  use  of  a  iiiiiicrni  tiiiltA 
beauxite,  found  iu  France,  in  the  deparhnent^  of  Boueties-du-blinne.  and 
of  the  Var.  There  are  one  or  two  less  acceptable  ]oc4iIitie8  of  tbiti  iniB- 
eeaL  This  l>euuxito  U  a  ferruginous  mineral,  containing  a  litrgu  aioomi 
(tf  aluiuiiin^    It  contains: 

Altuuina eo  to  7i5  per  omu 

Peroxide  of  iron 12  to  a)  |ier  c««t 

Silica I  to    ;!  |«cr  cm. 

The  alniuiuate  of  soda  may  be  obtained  by  trouttug  the  poirilfM 
kmineralvith  a  concentrated  solution  of  canstic  sodot  and  Imitiiig.  Oril  J 
may  be  heated  with  carbonate  of  soda  in  a  reverbenit*>rj-  ftimaw.  and  ihr  ) 
mass  when  cool  tresited  by  lixi\iation,  and  filtered  by  a  viK-unm  (tlw, 
steam  being  used  to  heat  the  water  for  lixiviatiou,  and  by  itit  cottdoua- 
tion  to  form  a  vacuum  beneatb  the  filter.  By  evajiorating  tfa«  sdntiOB 
to  dryness,  the  auhydrons  aluminate  is  obtained  in  the  t'oriu  of  aihy 
white  powder,  of  a  greenish  tinge.  As  brought  into  eoutniert-e,  it  «• 
tain.s : 

Soda 43 

Aluminft t$ 

Sulphate  and  chloride  of  sodium t 

These  last  come  flfom  the  impurities  in  the  soda  ash,  biit  »Io  not  ata- 
fere  with  the  uses  to  which  it  is  applied.  Tlie  silica  that  iH-auxite  vontaiA 
remains  insolnble  in  the  form  of  alnmina-silicate  of  soila.  The  alami^ 
nate  of  soda  is  a  very  infusible  substance^  resisting  a  very  hi^  tts 
yeratnre.  It  is  lery  soluble  in  water,  cold  water  dissolving  as  muck » 
hot  water.  A  concentrated  solution  wilif  however,  slowly  depout  aloa 
ina,  lea\'iug  an  alnmiirate  with  an  excess  of  alkali  in  solntiou. 

U8E8  OF  ALtiMINATE  OF  SODA. 
This  substance  is  used  to  form  alumina ;  it  is  also  used  as  a  wordant 
in  dyeing,  and  on  certain  descriptions  of  woolen  gixxls  is  sai»l  to  hel^fctn 
the  color  to  a  greater  extent  than  any  of  the  aluuis. 

ALUMISA. 
It  is  useless  to  refer  to  t-lie  old  methods  of  obtaining  this  suhstann'; 
reference  will  only  be  made  to  tbe  more  recent  metbu<I  of  pn-|iann{t  it 
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from  alumiaate  of  soda.  This  is  done  by  parsing  a  current  of  carbonic^ 
acid,  niiide  iu  any  way  whatsoever,  through  the  sohitiou.  The  process  ' 
used  at  Natrona  is  described  under  the  head  of  soda  fi-oui  cryolite.  The 
carbonic  acid  is  passed  through  a  loug  horizoutal  cyliuder  fui-niahcd  with 
agitators.  Tlie  carbonic  aci<l  completely  decomposes  the  alumiuate,  aud  i 
the  alumina  is  deposited  iu  a  dense  powder,  ii'  the  solutiou  is  coucen*  i 
trated.  The  aUimitia  thus  obtained  is  now  ready  to  be  used  for  the  | 
formation  of  alum,  and  other  uses  to  which  this  earth  is  applied, 
however,  coutaius  a  little  carbonate  of  soda,  and  can  only  be  obtained  J 
fi-ee  from  it  wheu  precipitated  by  hydrochloric  acid. 

SULPHATE  OP  ALITMINA. 

Sulphate  of  alumina  is  pi\'pared  from  the  alumina  precipitated  ffoia  J 
altuninate  of  soda,  and  can  be  produced  without  excess  of  acid  or  titeM 
presence  of  any  iron.    The  use  of  this  aubatauce  U  gradnaUy  extending^ 
ill  the  art  of  dyeing  and  making  paper.    To  conveit  alumina  into  tboS 
sulphate,  it  is  put  into  a  vessel  lined  with  lead,  with  a  I'ounded  bottom, 
aud  8«>  elevated  that  it  cau  be  reivdily  emptieiL    Sulphuric  acid  is  added, 
diluted  with  a  quantity  of  water,  so  proportioned  that  with  the  water 
ill  the  itlumiua  there  uill  be  just  the  amount  which  is  ejipected  to  remain 
in  the  sulphate.    The  tiuid  muss  is  rapidly  agitated,  iu  which  there  is 
DO  reactiou  at  first,  but  in  a  few  minutes  it  commences,  and  goes  on 
Titb  great  vigor,  so  much  so  as  to  require  vigorous  agitation  to  jirevent 
its  foaming  over  the  side  of  the  vessel.     Wheu  the  renctiou  is  over,  the  , 
mass  Bt^ttles  down  and  must  be  at  once  poured  out  by  inverting  the  1 
vessel.    All  the  sulphate  which  is  still  fluid  runs  on  to  a  large  plate  ot\ 
lead  witli  the  edges  tiu-ued  up,  when  it  soon  becomes  solid.    The  oper- 
ation is  reiKrated  in  the  same  vessel,  aud  the  contents  are  poured  on  to 
tbe  former  aud  cooled  mass,  and  so  on  until  the  mass  of  layers  is  suQici- 
ently  thick,  when  the  cake  is  broken  up  and  packed  to  be  sent  tp  markets  J 
It  contains  one  equivalent  of  sulphate  of  alumina  and  eighteen  equlv-  J 
^ents  of  water.    It  is  pm-er  and  can  be  sold  at  a  less  price  than  alnm^ .] 
and  contains  a  greater  equivalent  of  alumina  to  the  same  tveight,  aoj 
that  it  must  ultimately  drive  out,  to  a  great  extent,  the  use  of  alum  is  j 
the  arts. 

Sulphate  of  alumina  has  very  recently  been  formed  in  the  province  of 
Liege  by  passing  the  va^wrs  formed  iu  roasting  zinc  blende  thi-ough 
immense  accumulations  of  decomposed  almu  schirit,  formerly  used 
for  procuring  alum,  these  accumulations  being  the  residues  of  aiieieut 
TTorks.  As  these  conditions  are,  however,  local  in  their  clmracter,  no  J 
details  will  be  given  of  them. 

The  method  employed  at  Xatrona,  Pennsylvania,  for  forming  the  sul- 
l^iate  of  alumina  is  the  fallowing : 

For  converting  the  alumina  into  a  sulphate,  it  is  added,  in  small  por- 
tions at  a  time,  to  a  boiling  solutiou  of  dilute  sulphurii;  acid  of  about  30° 
Baum^,uutil  rather  more  alumina  has  been  used  than  is  suflicientb 
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\  form  the  t*rsnlpliate  of  alniuiiia,  the  chemical  fomiuUi  of  whkli  U 
•  AliOi+3SOj,  haviDg  an  excess  of  alumiun  always  presont.  Attet 
I  boiling  a  few  hours  the  liqaor  is  t«stfid,  and  as  it  is  prepai¥il  in  (he 
■■  arts  to  hare  the  proportions  of  a  slightly  basic  sulphate,  thcw  an 
'  adjusted  80  that  for  each  eqaivalent  of  alumina  present  thei-e  slioulil  bt 
I  2^  eq.  of  sulphuric  acid,  or  ^  of  an  eq.  less  than  the  snlphiilp,  afi  it 
exJBts  in  common  alum.  Tho  solution  is  then  allowed  to  remain  at  rest 
for  some  tlays,  until  perfectly  clear,  when  it  is  dectmted  into  cnjiper 
I  vessels,  and  evaporated  until  a  drop  of  it  solidifies  into  a  hart),  l>riRle 
I  mass,  It  is  then  collected  into  Icatlen  molds  to  eool,  when  it  ii«  ]ia(.-k«A 
r  in  hoxr?8  or  barrels  for  market.     Sulphate  of  alamina  as  thus  pn-jMirRl 

■  is  of  a  white,  translucent  color,  having  the  hardness  and  appearanr**  of 
alabaster.  It  contains  mere  traces  of  iron,  and,  a»  liefore  said,  there  u 
present  in  combination  alao  sulphuric  acid,  as  with  ahimina  in  eoitmuiD 
aliiio.^    It  also  contains  about  15  iter  cent,  of  alumina,  or  about  on»-ludf 

■  more  than  is  present  in  an  equal  weight  of  common  iKiinsh  aliitu.  It  it 
.  on  ae<;ouiit  of  its  basic  proi>erties,  and  consequent  freedom  fttym  drill, 
I  its  small  amonut  of  iron,  its  trifling  coat,  that,  hy  calieo-printers,  eugai- 
1  reflners,  paper-makers,  &c.,  it  is  consnmed  in  immense  qnantitie^ 

Sidphate  of  alumina  of  this  character  can  be  preiwired  only  fttwi 
I  Alumina  obtained  Irom  cryolite,  as  that  prepared  Irom  Blam,  d^yv,  or 

■  other  sources  of  alumina,  caiuiot  be  free  from  a  great  exe(*s8  of  acid. 
whifli  nudKiibteiUy  destroys  its_  usefulness  for  many  par^KMtes  and 
iiijnres  it  for  the  uvts.  J 

ACETATE   OF   ALl'MIXA.  ■ 

Instead  of  making  this  salt  as  formerly  by  a  double  deeomi>osition 
iK'tween  acetate  of  lead  and  alum,  it  is  now  formed  by  dissolving  prwij^ 
itatod  aJumina  in  acetic  acid,  care  being  taken,  however,  to  use  alumiok 
previpitated  by  liydrochloric  acid,  as  that  pivcipitated  hy  earlKtnic  acid 
retains  a  small  amount  of  carbonate  of  soda,  which  impairs  very  materi- 
ally its  solubility  in  acetic  acid. 


The  diffei-ent  fonns  of  ahim  for  some  time  in  nse  are  still  employed  as 
potash  alum  and  ammonia  alum ;  the  latter  has,  however,  su|»er8e<le<i  to  a 
great  extent  the  former,  as  it  can  be  manufaetuivil  more  cheai)ly.  In  Eng- 
land more  than  one-lmlf  tho  alum  nianufaetaretl  is  ammonia  alum,  atiout 
WKHI  tons  of  it  l>eiitg  manufactui*d  anmmlly  in  the  different  works  in 
that  country. 


CHLORINE,    FLUORINE,    MANGANESE    AND 
BONIC  ACID. 

HVTJmKHIxJmi;  ACID  P8' 

W — MsltLU'S    PHOCBSS — PBODCCTION 
— AKSENIC   in  HyUKUCULOBIC  iCID — Keceptaclks 
ACTUS— CllLOlUNK,    ITS  PBODUCTION   CRt)«    HYDR(KHLORlC    ACID    BV    M.UfniSBaK- 

Bkcknt  imphovkmesjts  in  the  MANUPACrriiii— Dunlap"s  process— SctiLOKStso'*' 
— Lir BEN'S— Process  by  curomatb  of  limb — Chi^ride  of  lime;  methods  or 

PREPARATION — CONUENSINO  CIt.lMBBEB — UTILIZATION  OS'  THE   HESInCES   rnoM  THE 
OF  LIMB— FI.DOHIC  asp  FLrOSILH.'IC   ACID — GlABS  PHOK 
TB — JlASGASKJiE  COMPOUNDS — JfAKaANAlT:  OF  POTASH  USED  IS  DLEAcfllNU— «■ 

Caruonic  acid,  . 


HYDEOCHLOlilC  ACID. 

In  tlie  mauafiii'tiu-e  of  soda-ash  immense  riuantities  of  hydroplilorio 
acid  are  prodiieed,  and  formerly  it  was  allowed  to  e8C»[»^  into  tlie  air  or 
was  coiideused  by  water  and  parsed  into  streams.  The  immense  injary 
done  to  the  lands  in  the  neighborhood  of  the  works,  lus  well  as  to  the 
water  courses,  have  caused  stringent  sanitaVy  regulations  to  he  imposed 
oil  the  soda  factories.  In  England,  from  being  very  lax,  they  have 
become  exceedingly  stiiugent,  and  the  present  law  reijiiu'es  that  the 
hydroi'hlorie  acid  should  bo  condeuseU  to  the  extent  of  ninety-flve  per 
cent,  of  the  common  salt  used,  and  a  rigid  insjtection  makes  the  law 
effieient.  In  France,  as  much,  until  18(il>,  as  one  half  the  acid  est^'itped 
into  the  air,  when  the  improvement  of  the  construction  of  the  furnaces 
rendered  the  coudensatioii  of  the  acid  more  pertect ;  and  the  interest  of 
the  manulactiirers  now  acts  more  sti-ougly  than  rigid  laws  to  enforce 
the  condensation  of  the  vapora  of  the  hydrochloric  acid. 

OOSSAGG'S  PROCESS  OF  CONDENSATION. 

There  are  several  methods  of  bringing  about  the  condensation  of  the  ■' 
acid  gas,  but  that  by  means  of  stacks  tilled  with  coke  or  quartz  pebbles 
is  alnnist  exclnsively  employed,  and  was  originally  used  by  M.  Gossage, 
It  is  now  extensively  used  in  Finance,  where  three  stiuare  stacks  are  used 
18  metres  in  height  and  1.20  meters  square,  coustnicted  of  sandstone  or 
of  bricks  soiiked  with  tiir  and  filled  with  eoke  to  oue-eighth  tlieir  height. 
After  the  gas  has  traversed  five  vats  of  compact  sandstone,  where  tlif 
first  condensation  is  eflected,  the  gas  passes  in  at  the  bottom  of  the 
MiU'ks  aud  ascends,  encountering  water  tliat  falls  iu  a  shower  from  above  J 
downwards;  each  stack  has  a  small  chinmey,  through  which  only  a.', 
minute  quantity  of  the  nncondensed  byilrochloric  acid  passes  out. 

Kahlmana,  and  some  others,  condense  the  gas  in  a  gt*:'*,^  \\\a.v^*^^  sA 
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\  earthcDware  bottles.    Kiihluiaun  iises  ns  many  as  250  vesselt*,  each  hav- 

•  ing  a  CHliiwity  of  alwat  twenty  gallons ;  tliey  are  so  arranged  by  a  i*>'sl*i!i 
I  of  vunnvctions  tlmt  the  gas  passes  in  one  ilire<;tion  nntl  the  w»tt*rlii  Ibe 
f  opposit'O,  and  tlic  uondeusation  Uikes  pl»ce  at  the  sarface,  wittxmt  the 
I  plunging  of  any  tul>e  beneath  the  surface  of  tbe  liqiuil.  The  gasia 
i  fluiilly  patwed  into  a  vault  underneath  the  works  and  is  completely  con- 

*  dense<l  by  fi-aguit-ntn  of  chalk. 

merle's  PHOCESB. 

In  the  establishment  of  Jr.  Merie,  of  Salindres,  a  nii.x«I  Hjstem  is 
'  employed,  condeiiHiiig  i>erfectly  95  iter  cent,  of  the  wid  pro<lacv«l.  Tliis 
Hyst«ni  as  described  by  M.  Balard,  who  recnmiuends  it  very  bighly,  Iam 
follows :  This  system  of  condensation  is  coni]>osed  of  two  large  eartheo- 
ware  vessels  placed  ne^r  to  each  dtber,  in  wliicb  th(^  wM  itaiwea  ntooM- 
I  sively  from  one  to  the  other ;  after  these  two  vessels,  thei'e  are  tin* 
parallel  rows  of  stoneware  carboys  of  fifty  gallons  Mich,  atid  tliue*  fa 
their  tarn  arefollowedby  a  single  row  of  thirty  earlM)y».  at  which  distance 
the  condensed  gas  occupies  less  volume.  These  carboys,  are  connecKd 
by  elbows  to  which  are  joined  two  tubes  of  stoneware  one  meter  ioag. 
giving  to  the  combination  the  api>earanceof  organ  pipes,  like  tliesyttteunf 
condensers  in  gas-works,  all  of  which  tend  to  cool  the  gas  and  tviulrr  Ibr 
condensation  more  si)eedy.  Tlie  excess  of  gas  passes  to  n  wHiductorrf 
Btoueivare  tubes  of  80  centimeters  in  diameter,  the  elements  ol'  whidi 
are  maiutained  in  a  vertical  position  by  a  wooden  structure;  thetw  tabM  i 
are  lilted  with  liollow  stoneware  balls,  ba\ing  a  numlwr  of  holes:  thi» 
part  of  the  condensing  apparatus  is  nine  meters  in  height  anil  snfflcM 
for  the  nearly  eoiiipli-UM'miilnisation  of  the  gas,  when  water  is  inlnMlonri 
in  proper  rinantily.  Tliis  mixed  system  famishes  Ihpiid  wid  of  the 
density  of  21°,  avuiilinn'  llie  ncicssity  of  the  manipulation  of  pumplDg 
the  acid  up  into  stacks,  to  be  acted  on  several  times  by  the  acid  gM 
Iwfore  the  refpuaite  condensation  is  secured,  viz,  21°,  which  ia  ttal 
rcfjnired  for  the  manufiicture  of  chloride  of  lime. 

Tlieie  are  other  methods  used  for  condensing  the  acid  when  there  ii 
DO  object  to  save  it ;  bypassing  it  into  galleries  containing  limestoH  ' 
before  it  reaches  the  chimney  which  proiiuces  the  draft.  Tessier  piiari 
it  through  a  lime  kiln  before  it  cunies  to  the  chimney,  as  the  hot  lina 
absorbs  it  more  rapidly.  In  some  phu'cs  ucat  the  sea-shore  the  na 
water  is  allowed  to  enter  into  galleries  aud  the  acid  is  coudeiised  by  tte 
water.  I 

PRODUCTION  OF   nVDROflll.ORIC  ACID  A>'D  SILICATE  OP  SODA.         I 

I  thus  been  known  forsome  time  (hat  the  vapor  of  water  will  d<Ti>ni|>o'' 
coniiuon  salt  when  they  are  lii'iitiil  ti>«ii!icr  at  the  (emiKTatun-  of  v.tl.itili 
zation  of  the  siilt  in  coiuiectimi  "ilh  silica.  In  practice  this  u|ierutiair 
is  carried  on  l)y  M.  Gossagc,  not,  liowever,  for  obtjiiniug  hydnx-hlori* 
acid,  hut  for  obtaiuiug  wWtiate  tiS  ftvA^viwAl*^-  him  iu  tbe  |>rodneii«ii  of 
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a  certain  kind  of  soap.  His  apparatus  is  composed  of  a  kind  of  cupola 
filled  with  coal,  and  from  which  escape  currents;  of  flame;  it  is  a  kind  of 
generator  of  combustible  gases.  The  flame  plays  over  the  surface  of  a 
reverberatory  furnace  containing  common  salt;  this  salt  evai)orates  and 
passes  off  with  the  vai>or  of  water  that  is  injected  into  this  furnace.  The 
mixed  heated  vapors  pass  to  a  descending  column  flUed  with  fragments  of 
quartz;  decomposition  tiikes  place,  hydrochloric  acid  is  liberated,  the 
soda  combines  with  the  silica,  and  the  silica  of  soda  descends  to  the  bot- 
tom of  the  column.  This  silicate  of  soda  is  used  by  M.  Gossage  for  the 
formation  of  soap.  It  can  also  be  decomposed  by  carbonic  acid  and 
famish  carbonate  of  soda.  Hydrochloric  acid  is  produced  in  large 
quantities;  but  as  yet  it  is  not  collected  or  turned  to  any  pmctical  use. 

ARSENIC  IN  HYDRQCHLORIC  ACID. 

In  hydrochloric  acid  prepared  by  arsenical  sulphuric  acid  arsenic  is 
sure  to  be  found,  and  in  some  instances  as  much  as  half  of  one  per  cent. 
ha»  been  found.  It  can  only  be  got  rid  of  by  the  agency  of  hydrosul- 
phuric  acid. 

RECEPTACLES  FOR  HYDROCHLORIC  ACID. 

The  acid  once  formed,  it  becomes  necessary  to  keep  it  in  recipients 
before  using  it.  Glass  and  earthenware  carboys  are  commonly  used,  but 
latterly  gutta-percha  jars  have  been  extensively  substituted. 

USES  OF  HYDROCHLORIC  ACID. 

The  uses  of  this  acid  are  principally  confined  to  the  production  of 
chlorine ;  the  other  uses  are  insignificant  compared  with  this.  These 
uses  are  for  dissolving  the  phosphate  of  lime  from  bones;  in  the  manu- 
facture of  bicarbouate  of  soda;  in  certain  operations  in  the  bleaching  of 
cotton ;  to  form  chloride  of  tin,  chlorate  of  potash,  sal  ammoniac,  &c., 
and  it  has  been  used  in  the  production  of  phosphorus. 

CHLORINE. 

The  common  method  of  producing  chlorine  is  still  in  use,  viz:  the 
reaction  of  hydrochloric  acid  on  binoxide  of  manganese.  In  this,  how- 
ever, one-half  of  the  acid  remains  combined  with  the  manganese.  This  is 
of  no  material  consequence  when  the  acidis  abundant  aud  cheap.  In  som^ 
factories  sulphuric  acid  is  used  to  react  on  common  salt  and  binoxide  of 
manganese.  This  last  substance^  of  course,  fonns  a  conspicuous  part  in 
this  manufacture,  and  a  good  article  is  greedily  sought  after.  Fortu- 
nately it  is  funiished  in  all  parts  of  the  world ;  among  the  best  supjJies 
to  be  fonnd  in  the  market  are  those  coming  from  certain  mines  iu  Ger- 
many,  Spain,  and  Nova  S(^'otia.  A  very  good  article  has  also  been 
obtained  in  California.  There  have  been  various  processes  i)roiK)6ed  to 
form  chlorine  without  the  binoxide  of  manganese,,  but  none  of  them 
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k  l)av«  htvu  l)riiiif;}it  inU)  praetict!  or  (Ii-sfitis  any  iqtecia]  ootifv,  envfft 

*  Dunlap'a,  nU-eiuly  i-eferreil  to,  under  the  Iit-ad  of  Hiitplinrir  notil,  iud 
^  vliieb  is  dcHcribtid  more  tit  d»tAil  ii  little  fartlieron;  alMi  S>rlil(MW»g'< 
t  process,  wliere  lii;  tutus  binoxide  of  itiaiiganese  vitli  a  mtxtiin'  of  bydm- 
L  cblot'ic  acid  atid  nitric  ai^id.  Itoth  of  tlit-si;  procosMt-K  w<>re  known  BMwt 
I  ^an  five  yenrs  a^,  but  me  tint  Kaiuiliar  to  most  of  IIioml^  wlio  way  nat 
)  tbia  report. 

nECENT   IMPHOVEMENTB  IN  THE   MANlTACmjE   OF   OULUBJNK. 

In  tlie  manufacture  of  ebloriup,  tbe  more  rtiient  iuijiixtti-Hitnits  an 
I  <ioiifliiul  to  t)i6  vessels  iu  which  tbe  dixwtuiioKition  is  carrivil  uii.  1V« 
r  kind8  of  vessels  are  employed  in  France.  In  noiue  entalilishniputii  4p 
I  TeaselH  are  made  of  sandstone  cut  out  of  a  siil^le  pi<MM>,  niiil  biililini; 
-  about  250  gallons.  Tbe8C  are  encased  iu  inasoury,  and  are  lieatMl  bf 
^  Ateani  that  circulate  betwet-n  the  masonrj-  and  the  venwl,  ami  wbtck 
►  ,C0iiil»lete8  the  dccoiniioeiition  by  a  jet  thrown  iut<i  the  interior.     Tliifr 

e  some  objections  to  this  plan  of  heating,    Tbe  jet  ofsteum  dllulMtlw 

*  contetits  of  the  vessel  too  niucli,  bo  that  latterly  tJiey  have  Fetorued  M 
I  tlie  nse  of  vestals  of  stone-wnre,  of  fifty  ttt  sixty  gallons  cu)utcity,  fhr- 
k  Bished  with  a  lateral  opeuiug,  by  which  the  cbloride  of  iDfliigtiiHate  am 
wiib  drawn  off  with  a  Biphon  and  fresh  avid  iDtrodoeod.  These  vesuc^A  ban 
'  a  large  opening,  in  which  a  cylinder  of  forty  centiiuelers  dianitrtvrdiM 

fonitcd  with  boli-s)  ciin  be  introduced.  These  cyliuih-is  :nv  tilled  i>ilb 
manganese  in  small  Inmps,  and  they  are  iulrcMhu-cd  only  piiniidly  iiiui 
the  acid,  so  that  all  the  manganese  is  not  luiiistrUfd  by  the  lu-id.  but  m 
the  inanginicse  is  gradually  dissolved,  it  descemts  until  ;tll  of  it  is  iirt*d 
on.  The  cover  of  the  large  opening  bus  a  hole  in  it,  with  a  lead  tiilw 
adapted  to  it  for  carrying  off  the  cliloiine.  Theae  deeuin|H>siiig  vessel* 
are  introduced  in  groups  of  four  into  a  i-ectaiigiilar  cbaiut>erof  iiuixour}', 
o]>en  at  tbe  top,  which  is  afterwards  covered  with  hoards  on  xrhick  dirt 
is  tlu'owu ;  HteaiQ  is  made  to  circulate  around  the  vessels,  nutl  they  OT 
hejited  as  high  uji  iW  Cent.;  by  this  prot^ess  six  or  seven  iht  cent,  of  the 
acid  remaius  uinleeoniiHised.  In  Lancashire  large  vessels  arv  attA 
made  of  six  thick  Yorkshire  slab^  joined  by  grooves  at  the  wljjes.  Ial«4 
with  a  cemeut  that  will  resist  beat,  and  Itoutid  by  bands  of  lutUarultbrt, 
andheldfogetherbyironbolt^andnuts.  They  have  the  nwenauryoiwiiiigs 
for  charging  and  cleansing,  ami  are  of  vurj'  large  ctiiiiensions,  taking  ft* 
a  single  charge  from  four  bun<lred  to  eight  hundred  pounds  of  DXtdpoT 
inuuganeNe.  They  arc  lieiiteil  Viy  steiini,  and  the  gas  is  carrieil  off  ira 
by  lend  pilies,  and,  as  the  gas  coois,  by  giittn-percha  lubes. 

Dl'NLAl''S  ritOCESS  OF  MAKIKQ  CULOBINE. 

Kcfereiice  has  been  made  to  I>un]ap's  method  of  fonutiig  rbloriiie  fiw 

manufacturing  pnrimses,  without  oxide  of  inaiiganese.    I  will  give  ilftf- 

maiin's  desciiption  of  it,  as  he  wiw  it  carrlwl  out  at  the  works  of  Tennant 

&  Co.,  of  Glasgow.    It  tiOMsmt.*  in  decomposing  a  mixture  of  chloriilf 
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of  stHlUim  ami  iiitiate  of  soda  by  means  of  sulpliuric  aoid.    The  itraducts 
of  tlie  I'eact-ions  are  <.-liIorine,  iittiic  acid,  aud  sulphate  of  sodii;  the  two 
volatile  itrwiucts  IwiiigBepariledaudi'imiloj-ed  ivapectively  for  thu  iiiauii-  ■ 
fa«;tare  of  chloiide  of  liiue  and  sulphuric  a«id. 

The  operation  is  couducted  iulargeeaittriroucyliuderfl  lined  with  bricks 
set  in  coal  pitch.  These  cylinders  are  five  or  six  feot  in  dianieter,and  fhiDi 
aeveu  to  eight  feet  in  height,  capableof  holding  lialf  a  ton  of  nitrate  of  soda 
Hilda  ton  of  couiuon  salt,  togetlier  with  tlio  (juautity  of  sulphuric  acid  nec- 
essary for  the  conversion  of  the  nitrate  and  chloride  of  smiium  into  sul- 
phate. The  vessels  are  heated  over  a  naked  fire  to  a  tcmiieniture  varj'- 
ing  between  2(MP  and  250°  C;  in  thirty -six  hours  the  reaction  is  complete. 
The  giiMcs  as  they  leave  the  apparatus  consist  of  chlorine  aud  uitroutt 
a«id,  with  a  little  hydrochloric  acid ;  these  are  couveyed  into  large 
leaden  vessels,  containing  sulphuric  auid  Ut  the  height  of  about  two  feet. 
These  acid  holders  are  placed  one  at^er  the  other,  and  the  gases  are 
comiielled  to  pass  through  them  successively  under  a  considerable  pres- 
sure. The  sulphuric  iu'id  absorbs  the  nitrous  acid,  and  when  sufficiently 
charged,  is  employed  in  tlie  leaden  chambers  t<»  furnish  dirwtly  the 
nitrous  scid  to  the  snlphurous  acid,  the  nitro-sulphuric  acid  being  thus 
advantageously  employed,  the  remaining  mixture  of  chlorine  and  hydro- 
chloric acid  then  passes  into  a  small  condensing  tower  full  of  coke  moists 
ened  with  water.  The  hydrochloric  acid  is  thus  retained,  when  the  puri- 
fied chlorine  passes  on  to  the  chloride  of  lime  apparatus.  The  residue 
of  blKUlphate  of  soda  in  the  cylinders  is  either  employed  to  detMiiipose 
the  nitj-ate  of  80<la  in  the  !>reparation  of  nitric  acid,  or  else  cast  iu(«  the 
sniphute  of  soda  furnace  with  chlori{le  of  sodium,  from  which  it  expels 
liydi-ofhloric  acid,  being  itself  converted  into  neutral  sulphate  of  soda. 

The  above  method  of  Dunlap  is  oi^y  used  by  the  Messrs.  Tenuant  & 
Co. 

SCin.OESISQ'S  PHOPOSED  BIETDOD  OP  MAKING  CHLOEINE. 

The  proi)o3ed  improved  method  of  Schloesing  is  based  on  the  fact 
tiiat  when  peroxide  of  manganese,  prepared  by  beating  nitrate  of  man- 
gauese,  is  acted  on  by  a  mixture  of  hydrochloric  and  nitric  ncids  at  a 
certain  degree  of .  concentration,  the  application  of  hc«t  produces 
chlorine  aud  red  nitrous  fumes ;  below  this  point  of  conceutrntion  the 
mixture  may  be  heated  to  ebullition  without  giving  oft'  anything  but 
chlorine,  the  nitric  acid  combining  with  the  protoxide  of  manganese  to 
fomi  the  nitrate,  and  the  liydrochloriu  acid  alone  is  decomiiosed,  fiu'uish- 
iiig  chlorine.  Tlie  pi-actical  opemtion  is  aw'omplished  by  using  uitric 
acid  containing  5(}.o  grams  of  anhydrous  aciil  to  the  litre,  aud  hydro- 
chloric acid  contaitdng  397  grams  of  hydrochloric  acid  to  the  litre, 
mixing  these  acids  in  the  pi'ojwrtion  of  four  equivalents  of  nitric  to  four 
^nrraleots  of  hydrochloric  acid,  aud  adding  to  the  mixture  one- 
seventh  of  its  volume  of  water. 

The  nitrate  of  manganese  fumied  i.-*  decomposed  by  heat  ut  l'JU°  C, 
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r  the  dwompositioii  is  rapid,  and  the  nitrous  a«id  fwrmwl  may  Iw  piwMd 
I  into  siilpliaric  acid  chambers,  or  I'econveitwl  into  nitric  acid  by  ton- 
'  tftct  with  air  and  water.    The  reaction  t^pears  to  be  a  very  pretty  one, 
but  an  yet  has  uot  l)<^ell  put  iiito  practice. 

Ol-HER  METHODS  OF  PBODUCING  CnLOEISK. 

There  is  a  method  recently  projiosed  in  lielgiiini,  by  first  convertnif 
f  ses'iiuoxyde  of  iron  iuto  tlie  sulphate  by  the  diit-ct  avtioii  of  solpfauit 
f  {Kid,  then  mising  this  sulphate  of  irou  with  three  MiuivHleiit«  of  chloti<lt 
I  of  sodium,  heiating  the  mixture  iu  Ary  air,  wheu  chlorine  i»  wolvtxL 

Lanreas's  method  has  been  revived  by  M.   Mallet,  vix,,  prodwtit$ 

'  eklorine  from  ciiloriile  of  capper.     He  proceetU  as  followii:   Upon  pnt*> 

Chloritlb  of  copper  heated  t»  10(P  or  200°  C,  comnei'cial  hydnx^hloric  adl 

IH  (tlowty  (b-ojtped,  steam  alone  will  be  disea^ged,  and  stipiHHung  Ik 

addition  of  aii'id  U>  be  slow  enough  and  the  itocesM  of  air  iin<l  n-nevil 

of  sni'face  sufllcieut,  the  odor  of  hydrochloric  acid  will  be  acar«-ely  ptf 

ceptible,  anil  the  whole  protocbloride  Viill  be  traiiHforniiMl  inio  oBkr 

droufl  liichtoride,  which,  when  heated  iu  a  clo»e  ven^el,  im^taull)'  ib> 

t  engages  chlorine,  with  the  reproduction  of  prntixihloride  that  can  b» 

L^ljfaiti  ]iut  through  a  second,  third,  or  any  nnmlwr  of  prucumes  with  M 

liamaU  loss  of  the  original  matter.    In  this  way  100  kilogramd  of  cUoiidi 

of  copiier  can  be  made  to  produce    fVom   300    to   300    kilograuui  of 

chloride  Of  lime,  in  twenty-fimr  hours.     Tlie  price  of  the  niw  malirial 

does  not  exceed  one  fmnc  tlie  kilogram.     Tliis  process,  altliougli  doI  jM 

in  practical  operation,  has  evidently  a  futnre  applicatiuu. 

There  is  also  another  process,  having  a  promise  of  good  rt>au]ta  lwl^ 
after,  the  formation  of  chromate  of  lime  by  the  action  of  tir  nxHe  ^ 
ekromium  on  Itnieat  ared  heat,  and  the  subseqnent  action  of  hydrocUtfit 
acid  on  tliis  chromate,  when  chlorine  is  formed ;  the  reprudiictioa  of 
oxide  of  chrome  from  the  I'esidue,  by  treatment  of  the  solution'  witk 
millc  of  lime,  and  the  reaction  a  second  time,  and  so  itu. 

All  these  processes,  while  they  do  not  yet  compete  with  the  oxide  tf 
maugant'se  process,  show  that  we  have  not  anytliing  to  apprehend  Una 
the  rise  in  the  price  of  oxide  of  manganese. 

U8E3  OP  CHLOBI>-E — CHLORIDE  OF  LIME. 

This  clement,  althongb  applicable  to  so  many  useful  pur[Hwiw  in  Ikt 
arts,  tWim  its  gaseous  nature,  cannot  be  stored  away,  as  chlwrimr,  hK 
transportation.  Fortunately,  hydrated  lime  becomes  a  cnitveiiient  bJ 
cheap  medium  by  which  it  can  be  condensed,  and,  by  Hid>.4e<iHeiit  0|M» 
tions  of  a  very  simple  character,  made  to  deveIo)>  its  useful  |iro|)erltn. 
The  chloride  of  Imie  formed  by  this  process  is  so  well  known,  ami  thr 
process  of  its  manufacture  is  so  thortmghly  described,  that  verj"  lit* 
will  be  said  ujmu  it,  especially  as  there  w,n  nothing  special  uouuAt<4 
with  ilM  manufiLctiuxt  bnmght  out  by  the  Exptisitiuu. 

Llmk  for  SIAKISO  cmwuiUEOF  miE, — it  is  probably  uot  well  under 
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stood  how  important  it  is  to  select  the  proper  kind  of  lime  for  the 
manufacture  of  chloride  of  lime.  A  x)ure  lime  is  not  the  best ;  a  small 
quantity  of  silica  and  alumina  in  the  lime  is  an  advantage,  from  some 
unknown  cause,  and  the  limestones  of  some  localities  are  prefemble  to 
those  from  others.  There  is  no  better  way  of  ascertaining  tlie  best 
quality  for  this  puri^ose  than  by  direct  experiment.  There  is  a  certain 
quality  of  limestone  near  Eoueu,  in  France,  so  well  adapted  to  this  pur- 
pose, that  the  vessels  from  England,  bringing  coal  to  Eouen,  take  back 
to  Newcastle  this  limestone,  to  be  u^ed  by  the  manufacturers  there. 

Condensing  chambers. — The  forms  of  chambers  used  for  combining 
the  chlorine  with  the  lime  are  various,  although  lead  cliambers  are 
coming  more  and  more  into  use ;  but  there  is  none  better  than  the  one 
very  commonly  employed  in  England,  viz,  chambers  in  the  open  air, 
constructed  of  bricks,  cemented,  and  made  solid  and  substantial,  with  a 
roof  that  sheds  the  wat^r  during  rain.  The  floor  of  the  chamber  is 
covered  with  slacked  lime  to  the  depth  of  about  seven  inches,  with  a 
height  bf  eight  or  nine  feet  to  the  ceiling,  which  is  slightly  arched ;  there 
are  glass  windows  in  it,  to  examine  the  operation,  and  to  judge  by  the 
permanency  of  the  yellow  gas  that  the  chlorine  is  no  longer  absorbed. 
The  lime  is  never  agitated,  and  the  operations  are  carried  on  slowly,  and 
last  during  four  days.  There  are  two  large  openings  that  are  well 
closed  with  wooden  doors,  covered  with  pitch,  and  are  opened  at  the 
end  of  the  operations  to  drive  out  the  excess  of  gas,  and  to  Vithdraw 
the  lime,  or  introduce  casks,  that  in  winter  time,  during  the  bad  weather, 
are  filled  inside  of  the  chamber. 

Spontaneous  alteration  of  the  chloride  of  lime.— It  unfortu- 
nately happens  that  this  compound  undergoes  more  or  less  alteration  by 
time,  which  is  accelerated  by  an  elevated  temperature,  producing  chloride 
of  calcium  and  chlorate  of  lime.  Something  analogous  to  this  some- 
times takes  place  in  the  chambers.  At  100^  C.  chloride  of  lime  will  lib- 
erate chlorine  and  oxygen;  the  temperature,  however,  in  the  chambers 
seldom  exceeds  5(P  C.  A  verj-  rapid  introiluction  of  the  chlorine  may 
raise  some  parts  to  100^  C.,  but  this  is  rapidly  cooled  down  by  the  con- 
tiguous lime,  so  that  no  injmy  to  the  lime  may  ensue.  It  sometimes  hap- 
]K}ns  that  after  the  chloride  of  lime  is  packed  violent  reactions  take  place 
in  the  interior  of  the  nuu^s,  raising  the  temperature  fiir  above  KMP  C, 
decom]K>sing  the  chloride  to  such  sin  extent  as  to  render  it  useless.  It 
generally  hajipens  that  chloride  of  lime  of  this  character  will  indicate  its 
true  character  if  proi)erly  inspected  before  packing. 

The  causes  of  this  decomposition  are  not  understood,  but  those  who 
exercise  certain  precautions  never  suffer  loss  in  this  way.  These  precau- 
tions are :  First,  the  chlorine  gas  is  thoroughly  cooled,  thus  condensing 
moisture  and  hydrochloric  acid.  In  certain  p]nglisli  works  this  cooling 
is  accomplished  by  passing  the  chlorine  through  a  tube  several  hundred 
yards  long.  Second,  incomplete  hydration  of  lime.  To  avoid  this,  never 
use  the  lime  the  day  it  is  slacked,  but  let  it  lay  over  two  ot  l\v\%fe  iSac^^^. 
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f-fioiDeof  tlielMist-tlirectJXl  e8tiil)lislimeuts  never  use  the  slacked  linif  n?i<l«4 
r«iglit  days,  and  then  even  bolt  the  lime.  Wlien  these  two  |)nv»Hti<*iif 
rwe  observed,  there  is  no  fear  of  fniling  to  make  au  uuMlt«>rnbtf  rbloriik 
I  «f  lime. 


The  I'esidue  of  the  manufacture  consists  of  ctdoride  of  manpiiioso  wiA 
.  a  little  fi'ee  hydrochloric  acid.  When  this  last  is  aentmliwd  by  liinr  it 
■can  be  used  with  gi-eat  advantage  in  (Iisiiifw?ting  oes«i«K»l»,  &c.  It  hM 
l.lAsn  lieen  used  by  Kaklmnnn  to  form  chloride  of  barium,  by  lu-tiu^ « 
Litllfi  QHtural  citrbonate  of  bHtyta.  This  chloride  is  8ubM^(lueI)t]y  em|ilu,n4 
r£)r  furnishing  sulphate  of  bai'>-t.i,  which  is  largely  usetl.  uiImhI  wiili  mi 
[  iible  glass,  for  a  certain  style  of  painting.  It  ha«i  hImo  been  |in>]HBWtl  M 
precipitate  it  by  lime  and  form  balls  ont  of  the  miMs,  and  mfx  with  Ina 
'  ore  to  form  rtpiegel  iron,  now  used  so  largely  in  the  formatiun  uf  slvtl  tj 
'  Besseuiei''B  process. 

Rut  the  most  important  use  to  whioh  the  residue  in  pat  in  the  Trp» 
'  .duetion  of  the  peroxide  of  manganese.  Tlie  Ant  ii|>enttit>n  in  ibiAi-w 
s  to  form  the  carbonatti  of  uiHngtiuosc;  this  i»  dune  by  Hsiiig  tlie  aSk 
t  lime,  adding  just  enoDgll  of  it  to  neutralize  the  cximim  of  ackl  aU 
'precipitate  the  per()xidp  of  iron  that  is  contJiined  in  the  solution.  -Aftir 
the  litiuoy  h^s  been  well  agitated  and  subsequently  settled,  it  is  piimj^ 
'  into  a  large  cylindrical  boiler  that  can  be  poil'ectly  closed  uuil  iuau 
agitator,  Tu  this  a  milk  of  finely  di^'ide<l  carbonate  of  lime  is  wkh^ilii 
snfticient  (juantity  to  precipitate  the  niangauese,  carefully  avoiding  M 
excess.  The  boiler  is  closed,  and  heat  applieil,  either  tiy  fire  t>r  strso. 
until  the  pressure  in  the  boiler  reachestwo  totwoandahalf  atnioHpheM 
In  about  twenty-four  hours  the  operation  is  complete,  and  a  while  jm- 
dpitale  of  carbonate  of  manganese  is  formed ;  the  j>i-eeipital«  i^  wariifA 
pressed,  and  drie<l  on  iron  plates.  The  conversion  of  the  oiirbottiitp  i&H 
peroxide  is  effected  by  placing  the  ciu-bonatc  in  shallow  shuet-iron  w» 
sels  upon  wagons  that  an'  luii  upon  rails  into  vaulted  galleries  of  brick- 
work. At  theestalilisliiiKiit  ol' Messrs.  Teniiant  &  Co.,  of  Glas^iw.  tk 
galleriuaarelargeenou^'li  to liolill'orly-eight of tiiese  wagons,  "niegiilbn* 
are  heated  fmm  theontside,  and  are  raised  to  ajemiieratui-ettf  ^I.Vt".:  * 
current  of  air  traverses  the  galleries,  under  the  influence  of  the  hen!  llul 
iuci'Ciutes  as  the  wagons  descend.  The  majigatieae  loses  ito  ciu-bonic  *nL 
and  the  oxygen  of  the  air  combines  with  it,earo  Iteing  taken  to  uprinUi 
the  umnganese  with  water  as  it  descends  in  the  gidleries.  After  renaia- 
ing  about  forty-eight  hours,  the  couii^omid  conUiins  oighl-tentlu  pan 
peroxide  of  manganese  and  two-tcnihH  of  lower  osygi^n  ratm[iouiMk  rf 
luiingHuese,  and  is  said  to  rival  in  ellicient'y  the  native  oxide.  ThiftppK 
cess  has  not  been  generally  adopted,  becnnse  the  HpiMimtwi  nnd  intuii(»- 
lutions  are  ex|iensive  and  the  native  oxide  is  usually  cheap. 
Another  utilimtwu  ot  Uvc  v«s.\diie  is  to  evaiwrato  it  to  a  .simp-like  co» 


sistency  and  mix  with  it  nitrate  of  aoda — 79  iiarts  of  diloritlc  of  intiuga- 
nese  to  lUti  of  nitrate  of  soda.  Tiiis  mixture,  dried  at  a  moderate  t«>ni)>er- 
attire  and  lieated  in  iron  cylinders  to  a  low  red  heat,  evolves  nitrous 
fumes,  which  may  he  used  in  the  sulptmric  acid  chambers.  Tlie  residue 
consists  of  peroxide  of  mauganese  and  chloride  of  sodium,  wlii(;h  cau  l>e 
employed  directly  in  making  chlorine,  but  this  has  not  given  very  satis- 
factory results  in  practice.  ' 

Paul  Bnquet,  director  of  the  works  at  Dieuze,  Kopp,  and  others 
bave  applied  the  chloriue  residue  to  the  reiut)ductiou  of  sulphm-  from 
80da  residue.  This  industry  lias  been  fully  re\iewed  in  the  chapter 
Qpon  sulphuric  acid;  but  it  is  proper  to  give  some  details  of  tlie  pHwess 
as  carried  on  in  the  establishment  of  Uieuze,  where  the  chloiine  residue 
is  employed  for  this  purpose.  It  consists  in  making  as  intimate  a  mix. 
tore  as  possible  of  the  soda  residue  and  a  small  quantity  of  the  chlorine 
residue,  deprived  of  its  frje  acid  by  lime;  seven  or  eight  litres  are  sutB- 
'cieut  for  UW  kilograms  of  soda  i-esidue.  There  is  a  sulphide  of  man- 
ganese first  formed,  which,  in  coutact  with  the  air, is  decomposed, forming 
oxide  of  manganese  and  sulphur,  which  last  combines  with  the  sulphide 
of  calciinn. 

At  Dieuze  the  mixture  alluded  to  above  is  placed  in  a  large  heap  of  ■ 
about  4ilU  cubic  feet,  the  height  being  about  six  ti^et.  The  reaction  com- 
iBencas  in  about  three  days  after  the  turning  up  of  the  mass;  heat  is 
developed,  and  the  mass  dries,  wheu  it  must  he  sprinkled  to  keep  it  moist. 
At  lie  end  of  six  days  in  summer  and  uine  days  in  winter  they  proceed  ■ 
to  lisivintion  in  large  brick  basins,  with  a  false  bottom  pierced  with  holes. 
T3ie  mas.s  is  well  washed,  and  the  washing  and  filtrate  so  managed  that 
^by  passing  tlu'oagh  a  series  of  vats,  alternately,  a  saturated  solution  is 
obtained  of  polysulphide  of  calcium,  with  but  a  very  little  hyposulphite. 
fEbe  insoluble  portion  in  the  vats  is  ex^wsed  a  second  time  to  the  air  and 
relixiviuted ;  this  conUvins  also  polysulphide  of  calcium,  but  with  a  large 
excess  of  liyiJosulphite.  These  two  solutions  are  called  "yellow  waltr;" 
the  first,  howevei',  goes  by  the  name  of  "  yellow  sulphur  water,"  and  the 
MGOud  "yellow  oxidized  water."  These  aie  both  decomposed  by  the 
[.Chlorine  i-esidue  containing  protochloiide  of  manganese,  perchloride  of 
,iHKD|  and  free  hydrocldoric  acid,  in  large  stone-ware  basins,  the  Joints  of 
Tbidi  are  luted  with  pitch.  Both  solutions  must  be  clear  when  brought 
a  contact.  The  first  action  by  tlie  (tee  acid  is  to  precipitate  sulphur, 
vhicb  becomes  more  or  less  mixed  with  stdphide  of  iron  and  other  impuri- 
ties. At  tliis  point  no  more  of  the  yellow  water  is  to  be  added  ;  this  is 
known  by  the  solution  becoming  black  with  the  sulphide  of  irou.  The 
precipitate  is  i-aked  out  and  used  in  making  sulphuric  acid,  or  purified, 
vben  ^vcry  cubic  yard  yields  about  lOU  pounds  of  sulphur.  Second,  the 
manganese  liijuor  is  still  continued  to  be  treated  with  the  yellow  waters 
nntil  tJie  precipitate  formed  is  no  longer  blackish,  but  has  tlie  flesh  tint 
of  sulphide  of  manganese,  when  tiie  liquor  is  allowed  to  repose  and  tlie 
pure  manganese  liquor  is  drawn  oft'  clear.    The  yellow  water  is  ftu-tiiet 
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led  until  tlie  preoipitatiou  of  the  mnnganeso  ie  complete,  tbe  ptvcjpi- 

a  here  beitig  salphur  and  sulpUidti  of  maagauese.    The  nnl>'  mwloM 

!  tiiat  are  uow  to  be  tlirowQ  away  are  those  left  by  the  first  lixiviaiitMi,  Del 

deleterious,  and  chloride  of  calciuui,  which  in  also  luuocuous.    Tb<-  inti- 

tnre  of  aulphur  and  sulphide  of  manganese,  equivalent  to  59  |M;r  t^uLof 

flolphur,  van  be  burned  directly  in  tht^  Hulphur  furnace  of  the  milpbnril 

acid  chamber.    It  must  be  dried  ciirefully  and  uited  at  once,  a»  il  ia  a|l 

I  to  igoito  spoutaneouBly  from  the  decomposition  of  the  »ulptudf>  of  nun- 

I  ganese.  From  the  combustion,  oulphate  and  some  of  the  lower  oxides  of 

nuuiganese  are  protluc-cd,    Some  application  haa  been  made  of  xUvmb  ab- 

Stances,  bat  the  I'esults,  while  promising,  have  not,  ait  yet,  »(uoaut*<d  M 

I  aay  good  pnwtieal  suw^ss.    The  nxide«,  however,  are  quite  pniv,  aad 

■catl  be  used  by  glass-makers  and  others. 

At  Dieuze  the  system  of  appai-atuR  is  complete  and  perl'e<!tt  and  tliQ 
now  regularly  recover  30  per  cent,  of  the  eulphnr  used  in  llit-ir  chiunboi 
fbr  producing  sulphuric  acid.  This  and  simihir  trinmpbs  of  tbe  tkS 
aod  perseverance  of  tbe  chemists  of  the  present  tlay  give  a  cleai'  idnrf 
vhat  tbe  industrial  arts  are  to  expect  from  them  in  tlie  future. 

BcBides  midiiug  chloride  of  lime,  tbe  industrial  uses  nf  cbKiriiie  m 

Kliniited.    It  is  used  to  make  chlorate  of  potasb,  in  the  uiiiituJ'uctare  of 

llduch  there  hag    not   been   any  improvement   niuce  thu  wellkiMHra 

'  method  of  Gntham  was  devised  of  forming  chlorate  of  liiue.     It  ia  ■!«• 

uswl  in  mailing  per-chloride  of  tin. 

OENEEAL   TtEMAEKH  ON   THE   EJn'LOTMENT   OF   SODA   AND   rnLOUBI  | 
OF  LIME, 

These  two  substances  are  intimately  aswwiatotl  with  the  wants  of  m- 
ilized  society.  The  soda  furnishes  glass  and  soap,  and  other  necesnaiit* 
of  lite.  Tlie  chloride  of  lime  is  now  absolutely  necessary  for  iieniiyal 
bleaching  operations,  and  its  use  in  ps^ter  miikiug  iucreasett  evrr>'  da*. 
Tbe  use  of  these  two  substances  mark  iji  some  sense  the  progre:*8  nf  riv* 
ilization.  In  England  the  quiuitity  of  salt  used  in  making  «udft  ud 
chlorine  in  1807  was  4(MJ,(KI0  tons,  and  for  the  same  year  in  Vim» 
107,000  tons ;  and  the  &o<la  salts  of  S0°  producetl  cost  in  l»nd<iiii  tO 
the  ton,  and  iu  Paris  $52. 

FLCOKIC  AND  FLUOSILICIC  ACID. 

The  production  of  these  acids  on  an  industrial  scale  formed  A  miM' 
what  prominent  feature  iu  tbe  development  of  the  chemical  am  is 
brought  out  by  the  Ex|iosition  of  1807.  V]t  to  the  presi-nt  lime  itnoria 
acid  and  the  conqHtunds  of  fluorine  have  hiul  ouly  a  limited  appIit-atiM 
in  the  arts;  but  M.  Tesaid  d«  Motay  and  others  have  n*«-etitly  dm* 
much  to'extend  their  use. 

The  exiH'riments  of  Tessi^  dti  Jklotay  are  biined  on  the  tleeoiu[XMitiui 
of  duor  spar  mixed  nith  silica  iind  c)irtH>n,  and  the  forniatioti  of  rliiithd' 
of  Bllicon.    The  mauuet  at  cowvVvitttvaig  the  operation  is  tu  make  »  mil- 
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tuie  of  flncir  ajmr,  silit-a,  and  aluniiua  in  siieli  iiroimrtioDH  as  to  form  a 
slag  similar  to  that  fonned  in  an  iron  blast  funiac?,  and  to  add  to  this 
a  saitable  quantity  of  carbon  in  tbe  form  of  powdered  cbarcoal  or  coke. 
This  mixture,  sliglitly  moistened,  ia  made  into  brioks,  which  are  dried  in 
an  oven,  and  are  aft<^rwarda,  with  a  siiSicient  quantity  of  coke,  tlirown 
into  a  blast  furnace  thirty  or  forty  feet  high,  already  heat«d  up  by 
Coke.  As  the  charge  descends  it  is  decomposed  by  the  heat,  the  silica 
and  Unoride  of  calcium  ai'e  decomposed,  the  carbon  aiding  by  abstract- 
ing oxygen  from  the  silica,  tlie  resulting  compounds  being  fluoride  of 
silicon  and  silicate  of  calcium ;  the  former  passing  ofl'  in  the  form  of  gas, 
the  latter  uniting  with  the  alumina,  and  running  olf  in  the  form  of  a 
slag.  Thus  nearly  ail  the  fluoride  of  calcium  is  decomjiosed,  the  balance 
passing  ofl'  with  the  slag.  A  properly  arranged  apparatus  is  plil^d 
above  the  uiouth  of  the  funiace  in  order  to  collect  the  gas,  which  is  con- 
dact^  into  a  series  of  &ve  coudensiug  chambers  constructed  of  wood 
and  containing  a  large  niiinber  of  plates  of  glass  inclined  like  Venetian 
blinds  and  moistened  by  the  sprinkling  of  water  on  the  surface,  which 
decomiMiscs  the  fluoride  of  silicon,  forming  silica,  which  is  dei)osited  in 
the  bottom  of.  the  chamber,  and  lluosilicic  acid,  that  is  dissolved  by  the 
wat«r.  The  water  supplied  to  each  chamber  is  taken  fn)m  the  chamber 
jost  below  iu  the  seiies;  thus  number  five  supplies  number  four,  and 
number  four  supiilies  number  three,  and  so  on ;  this  is  done  for  the  pur- 
pose of  concentrating  the  aeid  as  much  as  possible,  which,  however, 
never  goes  above  10°  Baumi?,  and  more  commonlj  not  above  6°.  The 
acid  thus  made  costs  four  times  the  price  of  its  equivalent  quantity  of 
sulphuric  acid.  Tliis  acid  is  doubtless  calculated  in  time  to  be  applied 
to  many  useful  purjioses  in  the  chemical  arts;  it  has  been  for  some  time 
Caaploye<l  iu  making  chloric  acid  from  the  chlorate  of  t>otash,  for  com- 
pouiiding  with  other  bases  to  be  used  in  the  pyrotechnic  art.  The  most 
extensive  purpose  had  in  view  in  its  recent  production  on  a  large  scale, 
is  to  decompose  the  chloride  of  potassium,  (now  so  abundant,)  and  the 
fbrmation  of  the  insoluble  fluosilicatc  of  potash.  To  accompUsh  this,  a 
saturated  solution  of  chloride  of  ])ot'assium  is  made  in  woo<leu  vats,  and 
100  litres  of  lluosilicic  acid  of  5^  Batun^  is  added  for  every  seven  kilo- 
grams of  the  chloride  of  iwta^ium  in  solution.  A  bnlky  precipitate 
is  formed  of  fluiisilicate  of  potash,  which  is  separated  from  the  water 
that  now  contains  hydrochloric  acid,  and  is  collected  on  felt  lilters  and 
finally. on  heated  brieks.  Thus  prepared,  it  is  introduced  into  commerce 
and  sells  in  France  at  ten  cents  [ler  pound.  It  is  often  used  in  the  place 
of  borax,  and  can  be  substituted  for  it  in  making  flint  glass.  Itcanalso 
be  used  for  the  formation  of  caustic  potash,  by  first  decomposing  it  in 
ga»  retorts  by  applying  heat.  Fluoride  of  silicon  is  driven  oft',  and  can 
be  condensed  for  another  operation,  and  fluoride  of  potasHium  remains 
Jbebind,  which  can  be  decomposed  by  lime  or  its  carbonate,  forming 
itic  potash,  or  carbonate  of  potash,  and  fiuoride  of  calcium,  that  can 
1  in  a  subsequent  operation.    This  process  can  be  applied  to 
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sails  also;  ondTessicdn  MotajLascommeiii-ed  tliemaiiufaotm'eof  thew 
ooiijpuau(l?t  uii  a  large  scale.  • 

Tilt!  use  of  tluorine  coiii]ioiuids  lia«  been  coiiuderably  devrioiw*!  by  tlie 
HatUf)  inventor,  in  coniievtioii  with  M.  jVIar^hal,  in  engraviHg  on  tflou: 
iluoridt'  of  an  alkali  with  Bulpburic  acid  being  erniiloyvil  to  wijfravv  glum 
witliont  (leKtroy  ing  tlie  polish,  and  employing  a  hydroHiiatc  of  the  fluoride 
of  i«Uii;i>ii  vilifu  a  dead  i^nrface  ia  dohtred:  the««  iiivtliods  at  l'itnii«tiiug 
the  hjdrollnoric  aejd  are  but  a  iiiodiflcatiou  of  kiiuwu  proc'w*-*.  W»> 
■111!  doiibtle^  to  expect  sotnothing  in  tiie  fntiire  Irom  tlic  iiitrodat-tius 
of  these  componuds  in  thb  arts.  Already  rjyolite,  the  natural  tluoride 
of  ahuuinnm  and  sodium,  is  being  largely  applied  in  the  tnanufaclun'  <if 
an  opaqne  glass,  and  it  ia  desirable  to  preaent^  in  aome  detail,  an  acj^iuiit 
of  tlic  pi-occBs  as  described  in  the  Aiueiicau  Journal  of  Pbarmat^y,  M»j', 
IfStW:  '  I 

GLASS  FE05I  CHYOHTE. 

"  The  application  of  cryolite  to  thia  new  |)oi'celftin  oi'  opaque  gliis*  pnm 
ises  to  be  one  of  those  disoovei-its,  simple  in  theiiisches,  that  uiuy  nau- 
rially  ali'ect  the  courife  of  trade  and  uianiifactiyx'.  This  inaterinl  (whidi 
is  simiile  glass,  so  far  as  the  rnotte  of  working  ia  cou(»-mi>d)  ia  niruidiri 
at  lesa  than  the  cost  of  the  cheapest  onliuary  white  or  flint  glass.  It 
can  be  worked  or  formed  with  the  facility  attending  working  cumnM* 
lirown  or  [Hvssed  |,rl:n4N,  and  any  artick'  of  any  Khiipc  that  I'lui  In*  mailr 
trom  glass  can  be  matlc  from  it,  and  the  product  exactly  resombleH  tfa( 
fluest  Fi-ench  porcelain  in  appearance  and  beauty,  but  far  sui'|t!ui»cs  it, 
as  well  as  glass,  in  toughness,  strength,  and  capability  of  standing  sud- 
den ctianges  of  teniiieratnre.  The  ingredients  used  in  its  manafactun 
consist  of  cryolite  lU  pounds,  wlut«  sand  '20  pounds,  and  oxide  i»f  xiiic  J 
pounds;  tlifi  dirty  discolored  oxide,  worth  less  than  half  the  pric«of  tlie' 
white  oxide  of  commerce,  answers  very  well  for  this  purj'os*'.  The  infii- 
sion  of  the  iiigii'dients  is  efl'ected  at  the  same  heat,  and  in  the  luanl 
manner  practiced  in  the  (lint-glai»s  factories.  In  this  manner  can  be 
made  not  only  the  articles  ordinarily  made  of  glass  or  imivelaiii,  bat  aim 
tiles,  mantel*  |iii>c«-s,  moldings,  statuarj'  ware,  mortara,  pill  tiles,  e^'ap- 
orating  dishes,  funnels,  ointment  jars,  and,  in  fact,  any  aud  evetjtlthV 
ca])nble  of  la-ing  ciist,  blown,  or  molded  whilst  in  a  melteil  state,  andal 
a  meiv  liitling  cost.  The  business  of  umking  these  artieleH  IVom  eiyirfitt 
is  as  yet  in  its  infancy.  One  establishment  in  this  city  alone,  [Pliilaitet- 
phia,J  aud  thu  only  one  yet  in  openitiuu,  is  working  excliuu\-«ly'oii  It, 
consuming  fivm  MO  to  1,(M>0  tons  of  cryolite  perauniun;  but  tta  uKwill 
iieceHsaiily  become  general,  cither  as  a  8i»«;ialty  or  in  cuunertiim  with 
the  onlinaiy  white  oi'  transparent  glass.  Having  oblaine«l  IVotii  the  foe- 
tory  of  this  'hot  ciwt  porcelain'  several  mortars,  funnels,  aud  evajiowt- 
iug  dishes  and  testetl  them  folly  aud  8atisfuct4)rily,  they  were  found  w 
have  thcinidvantages  over  the  imlinary  ware  now  in  use.  The  nionjus 
{ire-senli  d  at  all  limes  a  much  whilciculur,  and  withstood  mun- pouniliBf 
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or  trituration  than  the  Wedgewood  mortar  commonly  used;  and  the 
evaiK)rating  dishes  resisted  the  heat  of  both  the  sand  and  water  baths; 
at  the  same  time  we  were  able  to  purchase  them  at  about  one-half  the 
cost  of  ordinary  i)orcelain.  Not  only  these  bulky  and  useful  articles  are 
manufaetured,  but  also  the  finest  parlor  ornaments  and  lamp  shades  arc* 
made  and  de<*orated,  and  finished  in  a  most  beautiful  manner,  at  the  estab- 
lishment which  is  situated  in  the  upper  part  of  Kensington,  on  York 
avenae,  fn  Philadelphia.'' 

M^VNGAXESE  COMPOUNDS. 

Until  comparatively  recently,  the  natural  comp(mnds  of  manganese 
were  oidy  to  be  seen  in  industrial  chemistry,  and  were  used  fm*  the  manu- 
factui'c  of  compounds  rejpiiring  a  certain  supply  of  oxygen.  In  1802, 
the  visitor  to  the  London  Exposition  saw  the  manganates  and  j)erman- 
ganates  produced  on  a  large  scale  by  several  chemical  factories;  this 
arose  principally  from  M.  Condy's  successful  introduction  of  these  sub- 
stances as  poweiful  disinfecting  agents,  especially  in  rendering  water 
charged  with  organic  matter,  and  even  fuetid,  lit  to  drink,  all  that  was 
necessiirj'  being  to  introduce  a  snniU  (piantity  of  a  solution  of  these  salts 
until  the  water  was  permanently  but  slightly  colored  by  the  salt. 

The  present  Exposition  furnishes  us  with  the  imi)ortant  results  of  M. 
Tessie  du  ]Motay  in  fonning  manganate  of  potash  or  soda  by  passing  air 
over  a  mixture  of  oxide  of  nmnganese  and  the  caustic  alkali.  This  has 
been  used  for  forming  oxygen  cheaply  and  on  a  large  scale;  and  it  will 
be  referred  to  in  another  part  of  the  repoii:. 

MANGANATE  OF  POTASU,  USED  IN  BLEACHING. 

In  many  instances  in  bleaching  tissues,  even  after  the  successive  treat- 
ment of  the  alkalies  and  chloride  of  liuie,  exposure  to  the  action  of  light 
is  reiiiusite.  In  this,  as  well  as  in  all  other  cases,  the  result  can  be  imme- 
diately accomplished  by  the  permanganate  of  soda;  the  operation  is  as 
follows: 

Mix  green  manganate  of  soda  with  a  certain  (piantity  of  sulphate  of 
magnesia.  This  can  be  dissolved  when  re(|uired,  as  it  furnishes  a  red 
solution — the  iiernianganate;  into  this  the  tissue  re(iuired  to  be  bleached 
is  immersed  for  from  four  to  ten  minutes.  It  is  now  withdrawn,  and  has 
a  brownish  color,  arising  from  precipitated  peroxide  of  manganese;  it  is 
washed  by  immersing  it  in  a  weak  solution  of  sulphurous  acid,  which 
leduces  the  deutoxide  of  manganese  with  the  formation  of  the  sulphate  of 
manganese;  it  is  subjected  to  this  operation  two  or  thn^e  times,  when 
the  tissue  becomes  luniectly  white.  If  the  practical  operation  of  this 
process  proves  a  success,  we  will  have  another  most  important  step  in 
the  art  of  bleaching. 

CARBONIC  ACID. 

This  acid,  so  abund<ant  in  nature,  has  not  occupied  a  conspicuous  posi- 
tion in  technical  chemistry,  principally  from  the  fact  of  its  b<ivw^^^vi.vtVi\fc 
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acid.  Ji  IS,  howover,  coming  more  iuto  use  for  certain  ojH-ratifms.  Coo- 
venieiit  and  cheap  methods  are  tht'refort?  sought  for  t'onnjng  it  more  or 
less  piu-e,  as  iu  makiug  aerated  waters  and  getting  rid  of  the  !ime  in  the 
defecation  of  eugivr. 

CAEBONIC  ACID  FROM  THE  OOMBt'STION   OP  COAi, 

f       It  can  be  produced  by  passing  air  over  incandescent  iwal,  or  by  lieatlB; 

'  limestoue,  or  by  acting  on  the  carbonates  with  the  strong  M^dtt.    The 

t  former  is,  however,  the  method  most  commonly  employeil  for  mukiugil 

at  the  sugar  factories,  and  is  considered  the  cheapest     Coke  or  ebiLcrocil 

is  bui-nt  in  a  close  furnace,  and  the  gaseous  matter  resulting  from  At 

combustion  is  wRShed  by  passing  it  through  water,  and  ultimately  inir» 

'  duced  where  it  is  required.    The  acid  thus  made  of  course  atiilaima 

'  large  amount  of  lutrogcu.    Very  recently  we  hare  a  mclhoil  profKMtd 

by  M.  Ozouf,  which  furnishes  the  gas  quite  pure;  it  is  bujM^^  i>n  thl 

copaeity  of  a  solution  of  carbonate  of  soda  to  absorb  carbonic;  add  aad 

to  disengage  it  when  heated. 

OZOHP'S  PBOCSSS.. 

Air  which  has  been  passed  over  ignited  coal  by  ineanfi  of  a  jmrnpli 
di1\'«)  tlirough  a  solution  of  carbonate  of  soda,  and  aft^r  tbu  almnqitiM 
ceases,  this  soda  is  introduced  into  a  kind  of  still  and  heatt'd:  pmt 
carbonic  acid  is  driven  ofl'j  the  solution  returns  to  its  original  eonditiufi, 
and  is  ready  to  he  recharged  with  carbonic  acid. 

The  apiianitus  is  said  to  be  costly,  amounting  to  about  $0,000  or  $;il,(inil 
but  it  can  jiriHluce  carbonic  acid  at  a  cost  of  two  cents  the  enbic  yui. 
It  is  said  to  be  abvady  used  in  the  manufacture  of  white  leail  and  Hvnlri 
waters. 


CHAPTER  VI. 

INDUSTRIAL  PRODUCTION  OF  OXYGEN,  HYDRO- 
•   GEN,  AND  OTHER  ELEMENTS. 

OXTOEN  AND  ITS  PUEPARATION  ON  A  LARGE  SCALE — ^PROCESS  OF  De  MOTAY — HYDROGEN ; 
ITS  PREPARATION  BY  GiFFARD'S  PROCESS—PhOSPHORUS  AND  ITS  COMPOUNDS — FRIC- 
TION matches;  increase  of  fires  consequent  upon  the  use  of — ^Phosphate 
OP  potash  and  phosphate  of  soda — Bromine  ;  its  increasing  importance  in 
technical  chemistry — Iodine  ;  lmprovements  in  the  processes  for  producing — 
Soda-nitre  beds  of  Peru  a  source  of  iodine. 

OXYGEN. 

Ever  since  the  compositiou  of  our  atmosphere  was  clearly  uuderstood, 
ft  has  always  been  a  problem  among  chemists  to  obtain  the  21  per  cent. 
of  oxygen  contained  in  it  ii4  a  pure  state,  so  as  to  render  it  more  available 
for  the  vast  variety  of  purposes  to  which  it  might  be  applied.  There 
have  been  various  manufacturing  processes  devised  by  Boussingault,  by 
St.  Claire  Devilleand  Debray,  by  Tessi4  du  Motay,  Mai^chal,  and  others ; 
one  using  baryta,  add  depending  on  the  absorx)tion  of  oxygen  at  one 
temperature  and  the  liberation  of  it  at  another ;  the  second  looking  to 
the  decomposition  of  sulphuric  acid  by  heat  into  oxygen  and  sulphurous 
acid;  the  third,  the  absorption  of  it  from  the  air  by  a  mixture  of  oxide 
of  manganese  and  soda  at  a  certain  elevated  temperature,  and  the  liber- 
ation of  it  by  the  action  of  super-heated  steam ;  also  from  the  oxychloride 
6f  copper. 

The  oxide  of  manganese  and  soda  process  at  the  present  time  is  more 
likely  to  become  an  industrial  process  than  any  other.  Until  recently 
If e  have  not  had  any  reliable  information  as  to  the  cost  of  production  of 
oxygen  in  this  way.  M.  Tessi^  du  Motay  is,  however,  prosecuting  his 
experiments  yrith  a  good  deal  of  perseverance,  aided  by  capital ;  and  I 
have  no  doubt  of  its  ultimate  success.  The  only  application  that  has 
yet  been  made  of  it  is  for  illuminating  purposes,  in  conjunction  with 
ooal  gas,  by  heating  a  cylinder  of  magnesia  or  zirconia,  forming  aDrum- 
mond  light.  There  have  been  a  good  many  practical  difficulties  in  the 
way;  some  have  already  been  overcome  successfully,  and  the  others  will  be 
made  to  succumb  to  the  ingenuity  of  the  age.  It  has  also  been  applied 
to  bleaching,  which  process  was  exhibited  by  M.  Tessi4  de  Motay,  and 
IB  thus  described  by  the  correspondent  of  the  Chemical  News. 

PBOGESS  OF  DE  MOTAY.  • 

The  fibers,  threads,  and  tissues  contain  two  sorts  of  coloring  matters —  •. 

one  soluble,  after  oxidation,  in  alkaline  lixivia;  the  other  substanoea 
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iiiliereiit  to  the  cellulose,  which  Hboiild  lie  lileachcd  li.v  the  rix.vffi'n  itf  Ihr 
I  air  inici  light,  or  by  chemiciil  coiniioundH  able  to  diHt'o^^a^  (ixyK*"!!  '"  i^* 
,  naticeut  state. 

Tlie  methods  hitherto  emplnved  for  bleavliing  or  derohiriziiig  tlisnrt 
dejiend  iipon  tin'  nUenjiite  application  of  two  mri^  of  iigenb* : 
1,  Oxi(li/Ji.^rsLil>st;ii.i'..N;  2.  Swh'PHt*. 

Bat  tlK-sif  iJL.diods,  perfect  as  they  are  in  their  way,  have  tin-  r<.llii« 

iiig  faults:  Thei-inplovment  of  an  oxidizing  agent  which  iitrt*  with  estn-iw 

alownesa  when  it  is  t^ken  h'oni  the  atmosphere,  or  with  adt'MtructtveniB- 

I  bnstible  power  whea  it  is  sevend  times  phiced  in  a  m<-diiiui  <tmlaitiiag 

I  chloriue  or  the  clilorated  coniiiounds,  aach  ho  the   hyx>oehlorite<t,  fi> 

esamplejtheuHe  of  alkaline  solventH,  which  aet  with  extreme  Mh>wtieM«iii 

diswilviug  the  qnantity  of  coloiing  matter  altered  by  the  oxidizing  ngrati. 

For  these  latter  the  most  snitable  substitntes  are :  1.  I'crniimgniitc  acid, 

proiluced  by  the  deeompoaition  of  the  iMTmanganales  by  nteaiin  of  bydn- 

fluosilicic  acid.    2.  The  alkaline  pei-niangunato**,  '.vith  the  adfiitinn  rf 

'  chlori<Ie8,  sulphates,  and  alkaline  tliioHilicateM  eiipable  of  forniiiig  Rahi, 

[  luiving  for  bane  penuouganic  acid,  at  the  moment  when  this  aaid  d 

I '  decumi)08(Hl  by  the  fibres  passing  tbemHclve!4  into  a  Iwslc  .siiiie,  a«i* 

y  sbown  presently. 

In  order  to  employ  practically  the  oxtdixlng  a|;ents  and  solveiita  ahim 
mentioned,  the  operution  is  thna: 

"For  bleaeiiing  stufffi  or  thi-ends  of  cotton,  linen,  or  lienip,  all  dx 
grease  or  fatty  matter  is  extraeted  by  an  alkaline  bath.  They  are  tbn 
steeped  in  a  uolntion  of  ]>ermangaidc  acid  or  |>ernmnganate  of  nodi, 
wltb  the  addition  of  sulphate  of  magnesia.  At^erwai-ds  (I.'i  minatw 
iuterii-al  generally)  the  substances  to  be  blea4;lte<l  are  removed  «rf 
transported  either  into  alkaline  sobitions  or  into  baths  containing  m^ 
phnrous  acid,  nitrosidphuiic  acid,  or  ]ieroxide  of  hydrogen.  In  the  flnt 
place  the  substitnces  ai-e  heated  to  the  boiling  |K>int  in  alkaline  flolatiuai 
for  aeveral  hours,  until  the  oxide  of  magnexia,  which  covers  them. » 
partially  or  wholly  dissolved.  In  the  second  cane  liie  snlistaiitMM^  tvkr 
bleache<t  are  steeped  in  baths  contiiiniri}^'  snlphnroas  iw-iil.  or  nitiwd 
phuric  acid,  or  oxygenated  wafer,  until  the  layer  or  oxide  o(  mnngaiMM, 
with  which  they  are  coated,  is  entirely  dissolved;  after  Oils  (heyMr 
washetl  and  reisteeped,  first  in  a  solution  of  iH-rman;i,'anic  acid  or  the  |iff 
manganate,  afterwards  in  alkaline  solntious  or  in  the  Holvent»  aboir 
mentioned,  and  so  on  till  the  ble^ichiug  is  completed.  A  hieachin];  b»A 
containing,  according  to  the  nature  of  the  tlbers  or  tissnes  to  l>e  hlMii-lw<l. 
from  two  to  SIX  kilogruniHof  |>enuauganatvof  »odii.  iAsofQcient  loblrark 
effectually  100  kilograms  of  cotton,  h^ip,  or  Hax,  iiiw  or  woven." 

This  method  of  bleaching  is  the  same  for  w<h)1  and  ndk.  extvpt  \hM 
tlie  alkaline  liquid  is  a  weJik  solution  of  soap,  and  the  sulphutuu«  trvi 
is  ahme  employed. 

"The  imtUHtiial  resulti*  obtnincil  in  tlie  factory  of  >l.  Verlay.  «' 
Comineit,  by  lUe  ft\)o\e-meiitvoMftOi  v'^^^'':^^^  show  that  hemp  «nd  how 
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threads  are  completely  hleathed,  without  iiltenitioii,  in  onu  iliiy;  thiit 
their  tissues  »y  bleached  in  three  days ;  that  tlie  cost  for  t(imi»lete  bleach- 
JDg  is  ou  ail  averag:e  seven  cents  the  kilogram  fur  threads,  and  $1  25  per 
100  meters  for  the  woveu  stnifs. 

"  By  till-  present  methods  of  bleaebing,  even  the  most  rapid  and  econom- 
ical, all  textile  substances  or  tissues  tlireads  require,  according  to 
the  daylight  and  weather,  at  least  13  days,  and  atmost^O  days;  tissues, 
from  30  to  (iO  days.  Also  the  cost  of  bleaching,  on  the  other  hand, 
amounts  in  similar  cases  to  about  nine  cents  per  kilogram  for  threads, 
and  $2  per  100  meters  tor  tisanes." 

In  onier  to  obtain  the  priK'tical  result  which  we  have  just  mentioned, 
new  economical  processes  were  necessary  to  be  found : 

1.  The  protluction  of  mangatmte  of  soda;  2.  To  transform  this  man- 
ganate  into  permaiiganatc. 

Lastly,  w%  mention  that  manganate  of  soda  i»  now  prepared  and  sold 
at  the  rate  of  twenty  cents  (in  France)  per  kilogram  to  bleacliers. 

Its  transformation  into  permaugauate  is  easily  and  cheaply  miule, 
either  by  means  of  sulphate  of  magnesiii,  chloride  of  magnesium,  or 
chlonde  of  calcium. 

HYDROGEN. 

The  industrial  production  of  hydrogen  gas  has  also  become  a  matter 
of  considci-able  interest,  and  various  metftods  have  beea  devised  for 
making  this  element  cheaply.  M.  GiH'ard  brings  forward  a  new  process, 
by  decomposing  water  with  mke,  and  converting  the  oxide  of  eorboa 
tlios  formed  into  carbonic  aeid  by  the  agency  of  a  second  application  of 
steam,  increasing  the  original  amount  of  hydrogen.  The  water  is  cou- 
denseil,  and  also  the  carbonic  acid,  leaving  the  hydrogen  nearly  pure. 
The  metbwl  is  thus  described: 

cslffahd's  process. 

"The  gas  is  ]noiInced  in  u  sort  of  furnace  charged  at  tlie  back  with 
coke,  divided  by  refractory  stones  at  the  front  into  a  great  nnmlier  of 
channels,  which  are  traversed  by  gas.  When  the  Are  is  well  lighted  the 
rides  of  these  cbannels  attain  a  red  heat,  and  the  coke  is  uniformly  red 
throughout  its  thickness,  which  is  considerable.  Then  the  damper  ia 
slint,  the  ash-pit  closed,  and  a  Jet  of  steam  is  made  to  play  ou  the  under 
Ktrfjtce  of  the  coke.  By  traversing  this  mass  of  coke  the  steam  is  tlecom- 
posed,  producing  carboidc  oxide  and  hydrogen  gA.-ses. 

"At  tlie  upjier  part  of  the  boiler  there  are  nine  small  jets  of  stearo, 
Vhich  puss  through  the  carbon  and  mix  with  the  hydrogen  and  oxide  of 
carbon  as  far  as  the  re<l-hot  channels,  where  a  new  reaction  takes  place. 
The  carbonic  oxide  is  more  highly  oxygenated  at  the  expense  of  the 
Ktcam,  and  is  converteil  into  carbonic  a«!id  gas,  while  the  hydrogen  is  set 
at  liberty.  The  system  of  tubes  is  very  ingeniously  contrived ;  the  tube 
irhicli  unites  the  two  boilers  and  supplies  the  four  cylinders  is  prolonged 
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I  OB  the  opposite  Ride  is  case  of  neeii.  Two  tubes,  wliicli  start  from  the 
principal  trunk,  conduct  the  jets  of  steam  which  pasBOVCT  llie  '^oke,  awl 
tbose  TFliicb  traverse  it  for  the  production  of  gu«.  Two  oUut  Uibet, 
called  blowers,  lca,ding  to  the  awh-pit  and  the  cbiinuey,  assift  tliv  com- 

'  bustioii  bj-jets  of  atfiam.  The  aecoud  produces  a  revcnw-d  draught,  in 
order  to  produce  a  downward  oonibnatioTi,  Lastly,  two  groiit>H  of  tubes, 
fkimisbcd  with  and  controlled  four  ways  by  cocka,  conduct  the  Hteant  u 
two  cylindern,  the  object  of  which  is  to  open  and  shut,  ono  thi*  oKh-fit 
door,  and  the  other  the  damper  of  the  ehiuinej'.  The  ga«  on  tinittiog 
the  generating  furnace  is  necessarily  diarged  with  much  Hteaiu,  and  it 

,  passes  into  tubes  kept  constantly  surrouude^  by  cold  water.  rbaaipDC 
eoutinnously,  which  condenses  the  greater  part  of  the  Rtt'nni :  the  watM 
of  condensation  falls  into  the  bottom  of  a  sort  of  vertical  tubular  boiW, 
transtornied  into  a  i-eMgerator,  and  is  let  out  by  a  discharge  cock.  TV 
gas  then  passes  through  a  lime  purilicr,  in  which  it  is  dcHiccAttHl  bcdoe 
it  arrives  at  the  bottom.    The  purifier  ia  a  large  ciae  of  stronjt  bote 

t  plate,  with  a  man-hole  at  top  for  introducing  the  lime,  and  a  grating  ll 
the  bottom,  on  which  the  lime  rests  and  beneath  which  the  gna  panM 
At  a  small  distance  nbove  the  grating  there  are  movable  plate.s  revolt- 
ing on  their  axes.    lu  the  ordinary  position  in  which  they  an?  phuvd, 

I  Vertically  on  their  edges,  the  gas  enters  by  interatiecs  similar  to  thoM 

*ef  a  Venetian  blind.  Rut  when  the  lower  jtart  of  the  lime  ia  exhnasfwL 
the  plates  are  turned  horizonUdly;  they  then  fomi  a  lloiw,  on  wbirh  111* 
anslacked  lime  reata.  The  production  of  gas  ia  intermittent.  When  tb* 
steam  haa  in  part  extinguished  the  coke  and  cooled  tlie  sides  of  tbr 
refractory  stone,  the  admission  of  the  steam  is  cut  off,  the  ash-pit  and 
dami>er  closed,  then  one  or  other  of  the  blowers  are  set  in  motion,  tut 
the  operation  of  g^s-nuikiug  conimencea." 
This  baa  not  yet  recei\cd  any  apjihciition  in  the  arta, 

PHOSrHORUS  AXD  ITS  COMPOUNDS. 
There  is  nothing  new  in  regarti  to  the  industiial  prmluettun  of  tUi 
element  farther  than  this,  that  the  production  of  the  ordinary  as  »ell  •» 
the  amori'hous  phosphorus  is  more  abundant,  and  the  article  is  cfacii[>er) 
than  it  was  five  years  ago.  Its  great  use  is  still  in  the  manufactore  of  ft^ 
tion  inat<;hei<,  the  consumption  of  which  is  enormous. 

PBICTION   MATCHES. 

In  France  200,tMH1,000  of  matx^hes  are  useil  daily,  and  this  r<>f«rMnl( 
an  annual  consumptitm  of  more  than  13,000,000  of  kilograms  of  wooJ. 
■or  about  60,000  cubic  metej-s.  In  some  countries  a  pn)i>ortioiially  greatfr 
■quantity  of  matches  is  consumed,  and  the  annual  oonsuniptfon  of  wwJ 
in  Europe  fur  the  pur^iose  is  probably  more  than  .54M),lHHt  cubic  yanko' 
wood. 

Anstrin  has  the  largest  factories,  some  of  them  employing  as  mnny  » 
3,000  btmda.    The  \atgcst  to  ^vaviRft  ia  at  Mameillus,  employing  W 
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hands ;  and  the  entire  number  of  men  so  employed  in  Europe  is  certainly 
over  50,000,  furnishing  products  having  a  value  of  $50,000,000. 

No  great  progress  has  been  made  in  the  manufacture  and  safety  of 
this  article.  A  great  effort  is  made  to  abolish  the  use  of  chlorate  of 
potaA,  and  retain  the  best  quality  of  the  match ;  this  is  done  very  suc- 
cessftdly  by  some  manufacturers,  but  others  do  not  pay  much  regard 
to  it. 

With  the  introduction  of  this  most  convenient  article  into  every-day 
life  the  number  of  fires  has  increased  nearly  100  per  cent.  Accidents 
through  the  agency  of  children  have  increased  as  much  as  400  per  cent., 
and  criminal  incendiarism  as  much  as  80  x>er  cent. 

In  France  matches  cost  the  insurance  offices  about  $600,000  annually. 

The  phosphorus  matches  are  also  dangerous  to  health  and  life,  and 
they  are  not  unfrequently  used  for  committing  suicide.  Those  manufac- 
turing them  are  also  exposed  to  serious  injury  to  the  health;  good 
ventilation  of  the  factories  can,  however,  obviate  this  last  objection. 

To  overcome  most  all  of  the  objections  to  this  article,  amorphous, 
phosphorus,  now  so  well  known,  should  be  resorted  to.  Many  manu- 
fSactuiers  have  used  this  form,  but  it  has  not  been  much  encoumged  by' 
consumers,  and  some  manufacturers  who  employed  special  surfaces  for 
rubbing  their  matches  on  are  abandoning  it.  This  is  to  be  regretted, 
but  it  should  not  prevent  the  industrial  chemist  from  making  efforts  to 
overcome  the  objections. 

PHOSPHATES  OF  POTASH  AND  SODA. 

Specimens  of  these  compounds,  made  at  Javelle,  in  the  establishment 
of  M.  Fourcade,  were  on  exhibition.  The  process  adopted  is  a  new  and 
cheap  one,  invented  by  M.  Boblique. 

The  source  of  phosphoric  acid  is  in  the  nodules  obtained  near  Ardennes, 
and  now  found  so  extensively  in  various  parts  of  the  world.  The  man- 
ner of  operating  is  as  follows : 

To  100  kilograms  of  the  nodules  (containing  silica  31,  lime  2Sy 
phosphoric  acid  19,  phosphorus,  &c.,  8  per  cent.)  is  added  60  kilo- 
grams of  an  iron  ore  found  near  the  phosphate  deposit,  containing 
about  24  per  cent,  of  water  and  a  silicious  and  chloritic  gangue.  The 
mixture  is  melted  in  a  blast  furnace,  resulting  in  the  Ibrmation  of  a 
phosphuret  of  iron  with  20  per  cent,  of  phosphorus,  and  a  slag  con- 
taining the  other  ingredients. 

The  phosphate  of  soda  is  prepared  by  melting,  in  an  ordinary  soda 
fiimace,  a  mixture  of  100  parts  of  the  powdered  phosphuret  of  iron,  200 
parts  of  dried  and  crushed  sulphate  of  soda,  and  30  parts  of  fine  coal. 
The  material  is  worked  and  raked  during  the  fusion.  When  the  opera- 
tion is  complete,  and  the  mass  is  fused,  it  is  run  into  cakes  weighing 
1,200  or  1,400  pounds  each.  Exposed  to  the  air  for  a  few  days,  it  cnim- 
bleSy  and  is  then  subjected  to  a  systematic  treatment  with  water,  which 
dissolves  (>ut  the  tribasic  phosphate  of  soda.    This  is  crystallized  and 
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'  Bent  into  cnuiiuprci:'.  The  sulpfiuret  of  iron  and  eodioiii  renuutiiniEr  is 
burnt,  and  thv  Kitlphurons  »cid  is  iised  in  the  sHlpliiiric  avid  diainber; 
the  soda  is  convprted  intfl  a  sidpliatti,  which  is  waaliod  out  from  the  oside 
of  iron,  and  (ran  be  used  again ;  so  that  neither  sulpliiu-  nor  »ocla  is  tost 

I  in  the  oiieratimi. 

ItltOMINE. 

Tliis  siibstauee  is  becoming  of  more  and  more  imiiortjinei'  in  tlic  torV 

'  uietd  arts  aud  in  medieiue  timn  it  formerly  was.    For  many  yenr:*  it  was 

I  doubtful  whether  or  not  its  coraitounds  were  of  any  theruix-'utivul  vulue; 

j  this  is  now  no  longer  in  donbt;  and,  while  it  eaunot  replace  iodiur  anil 

r  Ita  compounds,  it  nevertheless  has  inipoi-tant  uses  in  the  trvulment  of 

;.     In  tile  pi'oduotiou  of  some  of  the  so-called  coal  ci>lom  it  b 

already  being  applietl,  and  its  nee  in  this  direction  will  be  iiicn-!iijK>d  willi 

the  diminution  of  its  coat. 

Tlie  source  of  bromine  is  tbe  same  as  it  always  has  been,  viz.  tlw 
mother  water  of  salines,  from  which  it  is  esiaily  Bxtracted  by  lipstiDf 
the  mother  water  to  its  boiling  point,  125^  cent.,  allowiug  it  to  flow  iat* 
a  sandstone  retort  of  2(Hl  to  400  gallons  capacity,  sncb  aa  is  uonl  io 
k  mailing  e.hlorine,  baling  two  openings  in  tlie  cover,  one  for  condoaByt 
■  off  the  vapor  of  brouiiue,  auA  the  other,  with  »  tube  pliiuging  benaaik 
V  tlic  Uqui*!,  for  iiitrwlucing  oxide  of  innnganeso  and  iwlphurie  a^ 
The  mangiinese  should  be  soft  sind  of  the  liest  qiuility,  and  should  bt 
boiled  in  water  before  being  introduced  into  the  retort,  so  as  to  e^qW  | 
adhering  gaseous  matter  that  is  apt  to  interfere  with  the  regularity  of  | 
the  decomposition.  A  jet  of  steam  is  introduced  into  the  mixture,  when 
bromine  is  evolved,  and  is  condensed  in  a  proi>er  cooler  of  glass  or  t^artbn- 
wan*.  The  operation  is  continued  so  long  ns  the  va]iors  of  bromiw 
are  given  off  by  the  addition  of  oxide  of  mang»uetH>  and  saliihnrie 
aoid,  when  the  still  is  eni])tied  aud  fresh  materials  ai-e  intro«luce4l.  It  it 
more  commonly  prefetTed  now  to  add  the  sulphuric  add  to  the  uiotlxf 
water  before  intnHlucing  it  into  the  still,  as  sometimes  ennaidetdik 
eOTervesceuce  is  produced,  aud  it  is  an  object  to  prevent  this  taJdnc 
place  inside  the  still.  The  mother  water  of  proper  deuaity  yields  abool 
four  iiouuds  of  bromine  to  every  100  gallons  of  wat*r. 

Formerly  the  great  bulk  of  bromine  in  coraraeree  eume  from  the  nun- 
ufactory  of  Scbo^ubeek,  but  since  the  working  of  the  chl<iride  of  potas- 
sium at  Strtssfiui  very  large  quantities  are  produced  there,  an  marli » 
21,0U0  pounds  per  annum,  of  which  the  estahlishmeut  of  M.  Fnnk 
makes  alxmt  ouehalf.  As  in  a  preceding  portion  of  tiiis  reimrt  it  hM 
been  sluti'd  that  these  beds  at  Stassfurt  are  almost  inexhaustible,  witli  t 
ItkelilKHHl  of  didcoverifig  others  in  other  parts  oC  the  world,  Me  mat 
ex|iect  a  gradual  diminutitm  in  the  price  of  bnunine. 

Owing  to  the  great  risk  of  sending  the  liquid  bromine  intocommeni'. 
it  is  now  largely  convcrte»l  into  bromi^le  of  ethyl,  which  is  n-mlily 
{)jickt>d  and  safely  transported.    M.  Fi'auk  converts  a  large  proiwrlioii  of 
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the  bromine  he  manufactures  into  this  compound,  by  mixing  bromide  of 
I)otassium,  alcohol,  and  sulphuric  acid,  and  then  distilling.  The  bro- 
mine can  be  readily  reproduced  from  this  compound. 

lODrSlE. 

In  the  manufacture  of  this  substance  there  are  small  improvements 
made  from  time  to  time.  Messrs.  Coumerie  formerly  conducted  all  their 
evaporations  over  the  naked  fire ;  they  now  carry  them  on  by  means  of 
steam,  and  consider  that  they  have  economized  the  production  of  this 
important  substance. 

M.  Moride,  who  carries  on  extensive  operations  on  the  island  of  Koir- 
moatiers,  burns  a  portion  only  of  the  sea- weed;  the  remainder  is 
stretched  about  the  fire  and  carbonized.    This  carbon  is  leached,  and 
the  residue  is  mixed  with  turf  and  used  as  fuel.    The  inhabitants  con- 
duct this  oi)eration  of  carbonization,  and  sell  the  material  to  the  manu- 
facturer.   In  this  way  2,000  bushels  of  this  carbon  are  produced  weekly. 
The  lixiviated  solution  is  concentrated  by  steam,  and  the  mother  water 
produced,  after  separating  the  bulk  of  the  salts,  is  treated  with  sul- 
phuric acid  strongly  nitrous,  and  the  iodine  is  precipitated.    Coal  naph- 
tha (boiling  at  about  120o  C.)  is  now  added,  and  the  mixture  is  agitated, 
when  the  naphtha  takes  up  the  iodine.    This  last  is  now  agitated  with  a 
solution  of  soda,  and  the  iodine  is  separated  from  the  naphtha,  which  is 
ready  for  another  operation,  as  the  naphtha  does  not  now  contain  iodine. 
Becently  much  attention  has  been  drawn  to  the  soda-nitre  beds  of 
Peru  as  a  source  of  iodine,  it  having  been  shown,  more  than  ten  years 
ago,  that  the  iodine  existing  in  the  mixture  was  in  the  form  of  an  iodate. 
The  iodine  is  obtained  by  pouring  a  solution  of  sulphurous  acid  or  the 
bisulphite  of  soda  into  the  mother  waters,  which  precipitates  the  iodine 
as  a  black  xK)wder.    When  the  exact  proportion  of  reagents  is  employed, 
if  there  be  an  excess,  the  iodide  is  formed  and  the  iodine  is  lost ;  if  not 
enough,  the  iodate  is  not  decomposed,  and  is  also  a  loss. 

The  nfiidng  company  of  Tarapaca  produces  200  tons  of  nitre,  and  an 
equal  quantity  of  mother  water  containing  one  two-thousandths  of  iodine. 
This  company,  by  imperfect  treatment;  extract  only  eighty-five  pounds  of 
iodine  daily.  Other  works  are  now  looking  also  to  the  production  of  iodine, 
and  when  the  manipulations  are  improved  a  very  much  larger  quantity 
will  be  produced ;  and  as  these  nitre  beds  will  furnish  nitre  for  a  great 
number  of  years,  this  source  of  iodine  is  important,  and  deserv^es  careful 
consideration. 


1  MANUFACTURE  OF  ILLUMINATING  GAS  FKOJT 
COAL,  AND  THE  UTILIZATION  OF  THE  WASTE 
PRODUCTS. 

r  VTOH  THK  PB\'BiJiPMEsT  OF  TTiB  AJIT9 — HiNt'rACTi'iiK  ov  om; 

>  KFFKOTS — MATKBIALS   USKD"— KETOlTre  AXD    FUBSACRS — GjUl  ««■ 
I     CDHDeSftERS— METtlOD     OF    HEATIKO    THE    KETURTS DlHTIUM'TUB 

f  •  piFKS — EwiACSTuns — Gas  MBTKits — Oas  Bi;K!4en!^ — Coli^tbkai.  v-. 

ABLR    OAS    WOltKH — NKW   I^^RMS    Of    tLLf UINATIMO    GAB — THE    CKKWHTRV    OT  Oit- 

MAKING— The  OA8  woBKe  OF  Pabis— UnUKATioN  Of  THB  WAsnt  PRuDucM  at 

TRK  MAh'DFACTURE  OF  COAL  OAB — COKB — AUMOKIACAL  UQUOKS — CoAL  TAH,  tTH  COM- 

POUNDS — SpEffT  OXIDE  OP  iHos — Refuse  lime — Absordentb  of  ammonu— Cou 
TAR  COLORS — Violet  colors — Akhjme  reds,  dlve^,  orekms,  akd  otukr  <; 
Thboky  of  TnE  FORMATtoK  OF  colors — Carbolic  acid  colors — NAnniiAUti 
colorh. 

INTEODDOTION. 

There  is  not  any  substance  which,  in  tlie  last  fort}-  or  fifly  years,  has  |na- 
I  daced  such  wonderful  resnlts  iu  the  developmeDt  of  the  arts, 
and  industrial  pm-anita,  as  coal.  It  is  not,  however,  our  iirovinri-  lion'  ti- 
refer  to  its  applications  iu  metallurgy  and  the  other  arts  in  which  diiwt 
operation  brings  about  the  required  results;  hut  to  confine  this  and  the 
following  chapter  to  the  industrial  products  obtjitued  fi-um  coal  by  op«n- 
tions  more  or  less  indirect. 

I  ha*l  drawn  up  a  report  ba.sed  on  the  results  as  exhibited  in  Patisii 
1867,  but  it  was  so  extended  and  hjistily  digested  that  it  has  Iteen  ^ 
carded,  at/d  in  its  stead  1  have  combined  my  reirort  on  ga»  and  pt 
materials,  as  made  out  for  the  jury  reports  published  by  the  Impetiil 
Oommiasiou,  with  the  admii-able  lectures  of  Dr.  Letheby  on  th^artidH 
made  from  coal,  aud  have  a[>i)endc4l  an  extract  from  the  report  of  Pt 
Hoftnann. 

GAS  AKD  GAS  MATERIAL. 

PBOQBESS  OF  THE   ART  OF   GAS-MAKINO. 

Important  progress  has  l)ecn  realized  in  themauiifactareof  gas— num, 
hoffevCT,  in  reference  to  giving  stability,  and  to  i>erfecting  apiiaratiB 
already  employed,  tlian  in  the  discovery  or  application  of  auylhiug  ne*- 
The  imiKirtance  of  this  industry  is  manifesting  itself  every  day.  not  • 
iuul-1i  iu  the  dirCL-t  products  for  illuniiiiutiog  puiposes,  iilrejidy  so  wrU 
estiiblislied,  but  from  the  great  number  of  valuable  and  beautiful  pro 
ducts  resulting  from  the  treatment  of  the  residues  by  the  chemist 

Vtc  have  become  so  accustomed  to  the  use  and  productioD  of  illumi- 
nating  gas  from  cool  ttiat,  Vike.  vti»».\:  W\aip,"«e  are  habitaa#d  to,  lb* 
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great  value  of  the  product  and  the  importuiice  of  tho  iiidnsCiy,  as  well 
everything  else  connected  with  it,  is  lost  sight  of  alongside  of  more  glar- 
ing and  recent  discoveries  of  far  less  magnitude;  yet  if  we  reriew  the 
origin  and  development  of  this  iudustiy,  and  the  direct  and  indirect 
effects  of  it  upon  the  advancement  of  the  age,  it  is  certainly  to  be  ranked 
as  one  of  the  uiost  im})ortaut  inventions  of  the  present  century,  and  seor'- 
ond  only  to  that  of  the  st«ani-eDgine. 

Its  direct  eflect  is  to  convert  night  into  day,  to  make  the  short  and 
obscure  winter  days  equal  to  those  of  summer,  giving  more  time  to  those 
occupied  with  indoor  pursuits,  and  enabling  them  to  conduct  their'  labors 
with  less  fatigue  to  the  eye  and  with  more  eeitaiutj'  of  execution.  In  this 
aspect  alone  the  immense  wealth  that  has  been  added  to  the  industriair 
arts  is  incalculable. 

In  its  indirect  eflects,  the  use  of  coal  gas  has  benefited  society  by  sav- 
ing vast  tracts  of  land  for  other  agricultural  piiri)08es  that  would  liave  to 
be  devoted  to  the  cultivation  of  plants  furnishing  oil  and  fatty  matters  to 
be  used  for  illumination;  and  besides,  there  have  been  saved  for  other  pnr- 
poses  hundreds  of  slups  and  thousands  of  seamen  that  would  bo  required 
for  the  whale  and  other  Usheries  carried  on  simply  for  the  purpose  of 
procuring  oily  matter  to  be  used  for  furnishing  light. 

Regarded  as  a  luxury,  its  benefits  arc  not  to  be  despised,  for  it  has 
cheapened  many  of  them  to  such  a  degree  that  lK»th  rich  and  poor  are 
equal  participants  of  them.  Our  brilliantly  light«d  streets  are  evidence 
of  this  fact,  so  that  the  people  traverse  our  cities  with  the  same  ease  and 
security  at  night  as  in  daytime.  And  here  we  may  again  allude  to 
another  fact  in  connection  with  the  manufacture  of  coal  gas,  namely,  that 
the  offensive  residues  which  are  the  natural  result  of  ga«  making  have 
been  made  to  give  rise  t«  most  important  industrial  pursuits,  employing 
a  large  amount  of  capital  and  accumulating  weiilth.  Coke,  ammonia, 
pitch,  and  tar  have  been  for  many  years  drawn  &om  this  source;  but  it 
has  been  left  for  the  more  recent  developments  of  chemistry  to  extract 
&om  the  tiir,  by  processes  more  or  less  indirect,  beautiful  crj'stallized 
oomiwunds  used  in  giving  to  silk,  woolen  and  cotton,  colors  that  rival 
in  brilliancy  the  hues  of  the  rainbow ;  and  this  discovery  in  its  turn  reacts 
on  the  manufactures  of  the  various  textile  fabrics.  All  of  the^  facts 
will  be  most  fully  developed  in  the  report  on  coal  colors,  by  Professor 
Hofuann,  to  whom  we  are  indebted  for  the  first  and  most  imiwrtant  steps 
in  their  manufacture. 

It  is  not  tlie  design  or  province  of  this  report  to  go  into  the  historical 
details  of  the  origin  and  development  of  this  industry.  Like  many  other 
great  discoveries,  the  world  was  prepared  and  looking  for  it.  The  minds 
of  many  were  occupied  withit,  and  the  distinguished  Scotch  philosopher. 
Dr.  Chalmers,  "  at  a  time  when  tlie  streets  aud  lanes  of  all  great  cities 
were  lighted  with  oil  burnt  in  lamps,  held  that  the  time  was  not  distant 
when  a  carburettcd-hydrogen  gas  would  be  substituted  instead,  and  on 
getting  his  house  repaired  he  actually  introduced  into  the  walls  of  the 
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boiist'  !i  system  of  tubes  and  pipes  for  the.  passagre  into  the  ^'aiioos  rooinii 
1  of  llie  ga**oiiH  fluid  yet  to  be  employed  as  the  illuininatitif;  agent."  IJut 
[  amoiic;  all  the  vagiie  speculations  and  inBeiiious  devices,  there  were  two 
I  individuals  endowed  with  skill  and  praetieal  miiidn,  whti  were  giving 
F  shape  iitid  form  to  them — Mnrdock  in  England,  and  I<e  Bon  iii'FraiH'C. 
I  Xbe  raiijbi nation,  however,  of  eti'cniustauceR  favored  the  former,  bim)  I 
.  think  no  impartial  investigator  of  the  Kubjeut  will  fail  to  render  to  Wit 

lioin  Mm-doek,  of  Bedruth,  Cornwall,  the  sole  niorit  of  the  iiraetieal  appli 
I  oation  of  eool  gas  to  tlie  purpose  of  artificial  illumination,  hi  hImhiI  IWl*. 
I  And  it  IB  ft  noteworthy  fact  that  this  discovei-y  was  firnt  ejchibite«l  pub- 
f  licly  ii8  a  rejoicing  over  the  hush  of  war  and  the  renewiU  of  iM-aee,  on  tlie 
L  occaaion  of  the  grand  illumination  in  England  conuuemorutive  of  tlie 
t  peace  of  Amiens,  in  1802. 

Since  the  comraeneement  of  the  century  to  the  prcjient  time  the  iJidD» 

try  of  coal  gas  has  bceu  giwluallj  improved,  and  the  mixed  mtture  iif 
'  this  compound  lias  been  more  and  more  simplified,  rendering  the  iUutnin- 
L  atiiig  gas  better  adapted  for  the  purpi>aea  to  which  it  18  npplied;  tlie 

OQjidensable  prmlucts  and  impimties  are  better  remnveil,  and  the  laltei, 
L  In  their  turn,  made  to  subserve  some  useful  purjMBc,  until  tlie  gas  mana- 
f  fttctiuer  receives  the  coal  from  the  mines  and  seudH  forth  notldng  that 
\  js  nneless. 

In  a  wyatematic  review  of  the  gasindusti'y  and  pnidiict.t  resii  I  ting  there- 

from,  so  far  as  regards  its  more  recent  improvements  exemplified  by  tb( 

great  Exi>osition  of  tSO?,  the  remarks  will  be  confined  especially  to  wlut 

was  there  exhibited. 

MATERIALS  USED  FOB  MAKIKG  ILLUMmATING  GAS. 

Tlie  Exhibition  does  not  furnish  anything  new  under  this  head.  To 
sum  n]t  what  is  now  known  can  be  done  in  a  few  words. 

The  materials  now  used  in  the  manufacture  of  gas  may  be  compriwd 
nnder  the  following  articles:  coal,  wood,  pitch,  rosin,  oUh,  fats,  and  petro- 
leum. There  are  also  other  vegetable  and  animal  proilucts  which  bare 
been  suggested,  and  even  eniitloyed,  on  a  small  srale,  as  bone^,  Jtc  But 
of  all  the  raw  materials  there  are  none  which  can  compete  with  coal, 
except  under  some  extraonliuary  combination  of  circumstani'es;  for  not 
only  does  co  1  f  r  h  gas  more  economically,  but  it  atfords  viduablr 
residues  l  o  1  c  j,  the  fuel  necessary  for  its  fommtion  in  nnn-h  lanrer 
ijuaiitit.'\  tl  s  re  I  ed  for  that  purpose,  and  other  imi>ortant  refn* 
matter,  i  s  tar  au  o  a,  &c.  Tlie  question  in  regartl  to  the  siibstitnlioD 
of  ]M-tri)l  for       I  s  not  worth  serious  consideration  at  the  prc^ot 

time.  It  y  l>e  da  tageous  occasionally' to  add,  in  a  convenient  man- 
ner, some  (H-truIeuin  when  tliis  isabundant  and  the  coal  us«h1  requires  the 
addition  of  a  material  to  furnish  gas  of  a  high  illuminating  iMtwer:  thon 
from  twenty  to  thirty  gallons  of  petroleum  to  2,000  jmunds  of  <-otd  rant 
Ih'coiiic  desirable,  I'itch  and  rosin,  when  cheaji,  may  be  adde«i  to  <-oal 
for  tlie  same  pur\M)8i'.    A.U  other  adjuncts,  as  va(>or  of  water,  &v.,  senv 
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only  to  dilute  the  gas  and  make  it  of  less  value.  Bituminous  coal,  under 
its  various  forms,  has  not  found  a  rival,  nor  is  it  likely  to  encounter  any 
for  a  long  time. 

The  following  fact  may  be  mentioned  in  connection  with  the  manufac- 
ture of  gas  from  wood.  In  those  countries  where  this  material  is  abun- 
dant and  coal  is  not  accessible,  wood,  aided  by  the  addition  of  some 
substance  furnishing  a  rich  hydro-carbon,  maybe  miule  to  furnish  a  very 
useful  illuminating  gas,  and  an  economical  one,  especially  when  the  resi- 
due in  the  retorts  and  the  material  distilled  with  the  gas  can  be  rendered 
serviceable.  In  Coburg,  Canada,  it  is  said  to  have  been  used  advanta- 
geously, furnishing  a  good  gas  and  a  valuable  residue,  viz : 

Two  parts  pine  wood. 

One  part  hard  wood. 

One  part  bones. 

The  residue  in  the  retorts  is  an  excellent  charcoal  for  bleaching  i)ur- 
poses,  and  the  other  residues  are  quite  servicesible.  Where  bones  can- 
not be  obtiiined,  oft'al  and  other  coarse  animal  matter  can  be  used  to  mix 
with  the  wood.  This  suggestion  is  worthy  of  consideration,  especially 
for  many  small  towns  peculiarly  situated. 

RETORTS  AXD  FURNACES. 

These  are  the  first  and  most  essential  parts  connected  with  gas-making ; 
and  the  present  Exi)osition  is  rich  in  specimens  of  these  from  various 
countries.  In  the  Belgian  department,  we  have  the  lire-brick,  tiles,  and 
retorts  from  "La  Societe  anonyme  des  terres  plastiques  et  i)roduit8 
refractaires  d'Andennes,"  a  company  employing  nearly  20,000  tons  of 
clay  annually,  requiring  about  two  hundred  and  twenty  men,  and  having 
thirty-two  large  kilns.  Among  the  articles  exhibited  by  this  company 
are  very  large  retorts,  one  of  which  is  over  ten  feet  in  length  and  two  feet 
across,  with  an  opening  of  about  seventeen  inches,  and  two  inches 
thick;  it  weighs  about  1,700  pounds,  and  is  of  most  excellent  man- 
ufacture, which  is  equally  tnie  of  all  other  arti(;les  exposed  by  the 
company.  Near  the  above  are  to  be  found  tiie  retorts  of  Sugg  &  Co., 
of  Ghent,  who  supply,  to  a  very  large  extent,  the  gasw^orks  of  Germany. 
From  Prussia  there  are  excellent  products  of  fireclay,  made  by  Yygen 
&  Co.,  of  Duisbiu'g,  and  used  in  Germany,  Holland,  and  Switzerland. 
England  is  represented  by  the  well-known  products  of  (.'lift'  &  Son. 

France  furnishes  retorts  and  ga.s  ovens  of  excellent  quality ;  there  are 
several  exhibitors,  but  none  are  so  conspicuous  as  those  from  Bos(pu»t  & 
Co.,  Lyons,  and  from  the  Paris  gas  company.  The  retorts  from  the 
former  establishment  are  covered  with  a  kind  of  black  enamel,  and  are 
set  in  the  gas  ovens  by  being  simply  supported  at  the  two  ends.  With- 
out further  investigation,  I  should  doubt  the  advantage  of  this  style  of 
setting ;  its  simplicity  nmy  be  too  great  a  sacrifice  to  its  security. 
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Tlie  l>lack  enaincl  here  referred  to  is  composed  of — 

Galeua St' 

Silicious  sand 34 

Oxide  maugnnese 16 

Iron  scales 7 

It  is  Bitid  that  this  ie  put  on  to  render  tbe  retorts  le»9  seneiblo  to  T»ri' 
atimis  of  temperfltnre. 

There  in,  however,  no  eHtabliHlitnent  bo  thoroughly  organizitl  or  con- 
fining iteelf  strictlj'  to  tlie  reftraetory  inaterials  necessar>-  for  gan  oveai 
08  the  Paris  gJiK  company,  nboift  which  it  muy  be  well  tu  utuko  a  few 
detiiiled  statements,  as'  tlie  plan  of  oiieratioti  of  this  company  may  be 
BdvnntAgPously  followed  by  other  large  gas  comiuknicfi.  Tlie  works  rf 
this  company  are  at  La  Vilettx.',  a  place  most  conveniently  loeated  for 
the  iniriiose,  as  railroad  and  canal  communieatious  bring  all  tUv  ueoM' 
estry  materials  to  this  point,  and  it  is  on  the  same  premi»ies  as  tlic  dxWO- 
I  sive  gas  works  of  that  locality.  It  has  tieen  established  stne«  the  oao- 
soiidation  of  all  the  gas  works  of  Paris,  about  twelve  years  ago,  and  it 
jbruishes  retoi-t*  and  other  refractory  materially  refjuirwl  by  the  differroi 
works  in  Paris  anil  in  many  other  part«  of  Franev.  The  mills,  inixvn, 
&e,,  are  set  in  motion  by  a  forty  horse- power  engine ;  but  all  the  mnnipuli' 
tions,  ailer  t«m|>ering  the  clay,  are  performed  by  the  hand,  re«]iiirinf 
abontfortymonfor  the  purpose, as  no  mnehineryhas  yetlieen  devised  W 
replaei?  siiecesafully  the  uhc  of  the  hand  in  giving  the  iiecessarj  uni- 
formity of  eonsoliilittiiin  ut  tlie  iihistir  material  eniployeil  in  makiuf;  the 
retortw  and  the  hiVi^v  IJJcs,  IJjuL  aii;  conati'iicted  hy  cuuipiiuttii^'  tugi-lbrr 
the  materials  in  small  lumps,  using  for  that  purpose  the  blows  of  an  ina 
hammer  or  wooden  mallet. 

Ttie  articles  manufactured  at  the  Paris  gas  works  annually  are : 

Retorts 3, 000 

Blocks  and  tiles 20, 000 

Bricks 1,000.000 

All  the  bnnung  of  the  above  is  accomplished  in  furnaces  heated  by 
coke. 

It  is  an  interesting  fact  connected  with  this  establishment  that  there 
is  no  refuse  rejected;  for  even  the  nsh  of  the  furnace  is  used  to  makes 
tile  for  the  floors  of  its  own  work-rooms,  and  their  excess  is  sold  outside 
for  similar  pur[>oses,  for  stables,  &c.  Tlie  ashes  arc  mixed  with  a  com- 
mon clay,  the  cinders  being  pulverized;  the  mass  thus  formed  is  veiv 
dense,  and  is  slightly  vitrified.  It  is  said  to  re])la<*  very  advaut»geon»ly 
the  iKivemeuts  of  workshops,  now  commonly  made  in  brick — about  fiflj 
per  cent,  of  ashes  being  used. 

Among  the  articjcs  exliibited  by  this  eomjiany  are  large  iiieces  irf 
refractory  materials — one  of  a  perfect  tube  ten  feet  long  and  fortythrw 
inches  ill  diatneter,  and  one  solid  miiss  of  eighteen  tons  for  the  door  of 
an  oven.  There  is  a  small  model  of  their  gas-oven  complete,  with 
retoils,  &v. 
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In  the  above  statement  in  regard  to  gas  retorts  there  is  nothing  new 
that  has  been  developed  in  the  past  five  years.  It  simply  shows  that 
the  old  iron  retort,  originally  used,  is  more  and  more  thoroughly  excluded 
than  ever  from  gas  works ;  for,  while  a  clay  retort  may  require  a  little 
more  fuel  than  an  JLron  retort,  this  is  more  than  compensated  for  by  its 
original  cost  and  durability,  and  the  possibility  of  using  a  higher  tem- 
perature, one  better  adapted  to  the  generation  of  gas,  viz.,  1,200°,  which 
cannot  be  employed  with  an  iron  retort. 

As  regards  the  manner  of  setting  the  retortiS  in  the  ovens  different 
plans  are  proposed  by  different  engineers,  each  having  their  advocates. 
,  In  London,  gas  ovens  are  often  made  with  ten  retorts  eighteen  feet  long 
and  open  at  both  ends,  each  retort  being  composed  of  three  pieces.  In  Paris, 
the  retorts  are  of  a  single  piece  about  pine  feet  long  and  open  at  one  end, 
and  in  each  oven  there  are  six  or  seven  retorts.  We  understand  that  in 
London  there  is  a  tendency  to  give  up  the  ten-retort  system,  and  not  to 
exceed  six  or  eight  to  an  oven ;  regularity  of  temperature  and  facility  of 
emptying  the  retorts  would  recommend  the  latter. 

The  system  of  through  settings  with  double  mouth  pieces  is  very  much 
objected  to  by  some  gas  engineers.  Henry  Gore,  in  a  paper  read  before 
tbe  British  society  of  engineers,  says :  "  In  large  works,  and  With  clay 
retorts,  the  system  of  through  setting,  with  double  mouth-pieces,  is 
unquestionably  the  most  economical,  both  as  regards  fuel  and  durability. 
But  this  arrangement  is  open  to  grave  objections.  If  the  retorts  are 
used  for  the  generation  of  ga«  of  high  illuminating  power,  the  inci'eased 
sorfaee  over  which  the  gas  passes  after  it  is  eliminated  from  the  coal 
exposes  it  to  the  chance  of  decomposition,  and  the  consequent  deposition 
of  its  carbon.  That  this  goes  on  to  a  very  great  extent  is  evident  from 
the  amount  of  solid  carbon,  or  graphite,  found  on  the  inner  surface  of 
the  retorts.  In  through  retorts  this  deposition  is  due  mainly  to  two 
causes :  in  the  first  place,  in  charging  the  retort  with  coals  either  by  the 
scoop  or  shovel  the  center  of  the  retort  scarcely  ever  receives  its  due 
portion  of  coal,  and  as  this  part  is  always  the  hotest,  it  follows  that  the 
gas  generated  from  the  thinner  stratum  of  coal  is  exposed  to  intense 
heat,  and  a  portion  of  it  is  decomposed,  liberating  the  hydrogen  and 
dei>08iting  the  carbon,  thus  forming  a  deposit  which  rapidly  increases 
and  soon  renders  the  retort  useless,  unless  precautions  are  taken  from 
time  to  time  to  remove  the  carbon.  Another  cause  of  this  deposit  is  the 
want  of  uniformity  in  the  pressure  in  the  two  hydraulic  mains ;  a  slight 
resistance  in  one  main  or  the  other  causes  the  gas  to  take  the  course 
offering  least  obstruction,  and  as  the  particles  of  gas  thus  j)ass  over  a 
large  amount  of  heated  surface,  they  are  exposed  to  the  greater  risk  of 
decomposition.  Several  expedients  are  suggested  to  remedy  this  evil ; 
one  is  to  use  a  valve  to  each  ascension-pipe,  so  as  to  dispense  with  the 
dii>-pipe  when  the  retort  is  working;  another  is,  to  have  only  one 
hydraulic  main,  placed  over  the  center  of  the  ovens,  and  both  mouth- 
pieces connects  to  it  by  a  single  dip-pipe." 


"3  Paris  umTeBSAL  exfobition. 

CONDrOTOES  OF  GAS  FSOM  THE  RETORTS,  COXDESSEHS,  ETC. 

Under  this  htad  we  obtain  iio  new  snggestiows  in  tlie  lux'soiii  osliibi- 
tion.  Ill  the  gas  works  risitecl  all  the  coudiictorH  of  the  oUIer  |i»r1i<  linvr 
been  txiu  Mmnll,  thdr  dimensions  being  biwed  im  »iilviibiti<iii»  niiidf  ia 
reference  to  gan  unmixed  with  thiek,  condensiblu  \'}i)iors  in  Huspcudiaa, 
This  is,  however,  avoided  iu  all  new  cunHtniefiunit.  Jn  some  worb, 
iOHtead  of  a  Iijdraidic  jnnin  to  every  row  of  benches,  only  on«  i»  uwil 
for  those  ovens  worked  ba«k  to  back,  this  being  phic4Hl  in  the  cM*uier 
line,  the  hydranUc  main  being  constructed  of  shei-l-jrun  tliref-KightlM  of 
an  inch  thick,  to  avoid  risk  of  breakage  from  irregnhu*  settling  and 
e:i(]>iint!ion.  All  these  points  are  worthy  of  considerHtiuti.  Iii  vuudensm 
tliere  haw  not  been  any  sticking  or  useful  novelty  in  rectiit  years,  md 
nothing  at  the  exliibition  suggests  any. 

METHOD  OF  HEATING  THE  RETORTS. 

All  tliJit  is  novel  under  this  head  is  the  applieatiott  of  Sienieiw'H  gat 
oven  and  regenerative  furnace  to  this  puri>ose.  There  i*i  a  luodri  vt 
this  t\]rnace  in  ttie  Exposition,  and,  as  ita  application  i»  of  n  gcnen^ 
character  and  is  already  well  known,  I  leave  to  other  rejiorieni  all  lluU 
I  iB  to  bti  said  concerning  it.  As  regards  its  appILcHhility  iu  bvatinfi  gu  , 
retorts,  this  hjis  been  suecessfiilly  carried  ont  at  tin-  Vaiijrtran!  km 
works,  at  i'liriK,  and  the  gas  works  in  Uirminglinm,  Kn;;liiiid. 

The  experiments  made  at  Vaugirai-d  weiw  with  a  single  geneishx 
applied  to  heat  sixteen  ovens  of  eight  retorts  each,  nud  there  has  t»oen  found 
a  saving  of  from  twenty-two  to  twenty-nine  iter  cent,  of  fuel,  and  the 
restdts  have  been  sufficiently  satisfactory  to  encourage  the  Paris  gi* 
company  to  adapt  it  to  other  works  when  needed  to  be  relilteil.  _ 

PIPES  FOR  mSTEIBUTING  GAS. 

In  several  of  the  classes  there  are  exhibited  pipe«  for  tbis|HirpOWl 
There  are  east  and  wrought  iron  pii>c8,  bitumcoiKed  jiajH'r  pipes.  Iiit>- 
menized  sheet-iron  pipes,  copper,  lca<l,  brass,  vnlciuiized  caiaili-hoaR, 
Bud  a  new  material,  called  parkesuie,  in  the  English  dei>i(nnu>nt.  A* 
most  of  these  pijjes  will  be  reported  on  by  others,  only  a  few  remafkt 
will  t>e  nmde  with  sjiecial  reference  to  their  uhie  in  gns  dintrilwtim.  | 
Oflst-li-ou  pi[H!  is  still  us«l  iu  most  ciimitries  for  the  distribution  of  gw 
through  cities.  In  France,  however,  they  hare  been  more  orlesA  abU' 
doricd,  iiltliongh  it  is  a  question  if  this  can  be  (h>ne  advantngttmidy. 

The  i'\hil>iti<in  of  cjist'iron  pii>es  from  the  various  countries  i«  Mr 
tiiiiily  timtriiilicent,  but  the  beauty  of  the  French  castings  is  mil  exwJM 
and  is  rarely  e(|u:ill(>d.  There  are  some  new  plans  pro)KMe4l  fur  joiuinc 
the  piiics — one  by  M.  Marini  called  the  luivursal  Joint,  made  nith  ring«  <*f 
caoutchouc  anil  e^ist-iron  bands ;  but  it  is  doubtful  if  any  joint  mide 
with  i-aimtilmuc  is  to  be  relied  on  for  any  length  of  time,  whwrf  gas  i* 
Ut  be  ('uniliicti-il,  i\i»\  wUvrt  uavhtba  and  other condeusiblepnMitK-lH  will 
be  constantly  actiug  on  ftie  joroV. 
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WROUGHT-IRON  PIPE.  » 

The  si>ecimens  of  these  pipes  on  exhibition  merit  a  special  notice  by 
the  proper  reporter  on  the  snbject.  Those  intended  for  conchictin^  gas 
have  no  special  merit  beyond  those  of  former  Expositions.  The  nse 
of  these  pipes  in  cotidncting  gases  throngh  honses  is  very  limit<*d  in 
France  compared  with  their  similar  nse  in  England.  America,  and 
other  parts  of  the  world;  lead  and  composition  pipes  snpi)lying  their 
place.  Other  pnrely  metallic  pipes  nsed  in  condncting  gas  present 
nothing  novel.  The  specimens  of  lead  pipes  show  to  what  great  pc^ifec- 
tion  their  mannfactnre  has  been  developed,  and  there  seems  to  be  no 
limit  to  the  length  which  can  be  given  to  a  single  pipe.  One  specimen 
on  exhibition  is  8,000  feet  long. 

Caontclnmc  pipes  show  no  improvement  in  qnality  of  composition. 
They  are  all  permeable  to  gas,  which  defect  canj  however,  be  more  or 
less  iierfectly  remedied  by  two  or  three  coatings  of  boiled  linseed  oil 
applied  to  the  external  service,  a  precantion  that  will  render  the  nse  of 
this  conductor,  especially  in  chemical  laboratories,  far  less  offensive. 
Parkesineis  an  artificial  composition  for  gas  pipe,  and  it  is  said  can  be  snb- 
stituted  advantageously  for  caoutchouc.  It  is  to  be  found  in  Class  44  of 
the  English  dei)artment,  and  is  said  to  be  made  of  gun-cotton  and  other 
chemical  compounds.  Bituminous  pipe  is  on  exhibition,  and  is  recom- 
mended for  conducting  gas.  It  is  stated  that  it  is  used  in  some  places 
for  this  iMirpose;  but  the  well-known  action  of  certain  of  the  constituent 
of  gas  on  bitumen  would  naturally  militate  against  its  use. 

BITIT>IENIZED  IRON  PIPE. 

Under  this  head  there  are  gas  pipes  exhibited  by  Messrs.  Chameroy 
&  Co.,  of  Paris.  While  these  pii)es  are  no  recent  novelty,  yet  they 
deserve  especial  notice,  as  the  manufacture  of  them  has  received 
during  the  piust  few  years  a  wonderful  extension,  for  the  purpose 
of  conducting  water  as  well  a.s  gas.  The  base  of  the  pipe  is  shec^t- 
iroiif  leaded,  varying  in  thickness  according  to  the  required  size  and 
pressure;  each  section  of  pipe  is  ma<le  of  two  sheets,  that  are  first 
riveted  together  separately  with  tinned  rivets,  and  plunged  into  a  bath 
of  melted  lead ;  these  two  pieces  of  pipe  are  then  riveted  together,  and 
the  junction  of  the  two  well  tinned.  The  entire  pipe  is  now  thirteen  feet 
long.  On  the  ends  are  cast  convenient  sockets  and  spigots,  made  of  a 
mixture  of  lead  and  antimony,  and  these  serve  to  unite  the  sections  of 
pipe  when  laid  in  the  gi'ound.  The  exterior  surface  of  the  pii)e  is  coate<l 
with  tar,  and  aroimd  this  is  wrapped  a  cord ;  this  cord  is  then  covered 
with  melted  pitch,  and  the  pipe  then  roll<Ml  in  coarse  sand  until  it  lias 
acquired  a  thickness  of  from  one-fourth  to  live-eighths  of  an  inch. 

In  attachinga  service  pipe  to  these  pipes  when  use<l  as  main  i)ipes,  it  must 
be  done  by  soldering  a  lead  or  composition  service  pipe  to  the  main,  in 
order  to  make  a  good  and  effective  junction. 


PABIS  UNITEBSAI.  EXFOSmON. 

B  impossible  for  tlie  reporter  ou  tbis  arliule  to  form  a  coi-rect  opinion 
I  upon  tlie  merits  of  tliis  pijie  an  a  i-onductor  fur  giis.  In  lieu  uftbis,  a 
I  8tat4!meiit  will  lj«  made  of  the  statistics  of  llie  products  of  the  worki;  of 
'  Messrs. Cha.nieroy& Co.  luoiieyearwusmafk-unelminiredmHlflfiyilvc 
I  iiule»  of  pipe,  for  gas,  from  oue  anil  tliree-quarlej-a  to  twenty -ftiglit  ittebn 

diameter;  tlie  Paris  giis  company  have  in  ten  years  laid  fiiur.hitiidrvd 

and  tliirty-six  miles  of  tlicee  pii)e«.  In  tbe  esliibitioii  building  tbereis 
I  nearly  oue  mile  from  twelve  to  tn-eut^-funr  iuelies  diameter,  and  fuik* 

tlie  foundation  of  the  establishment  in  18^8  the  products  of  the  wotki 

Lave  been  as  follows : 

i  France,  for  gas ■*,&" 

Franee,  for  water 6M 

lu  other  tioiiuti'ies,  for  gaa JSI 

In  other  countries,  for  water i33 

Entire  value  of  the  above,  167,708,400.  , 

There  is  an  objectJou  In  nsinj^  this  pipt,  arising  from  nceidenUloH 

that  may  happen  whcJi  excavating  near  them,  as  the  ]>oinl  of  a  pickciB 

be  driven  into  them  without  producing  disturbauee  enough  to  iniikr  tb( 

I  accident  evident  at  oiic^,  but  which  may  subsequently  fnve  tiidieatioai 

}  by  leakage,  causing  serious  aceidonts;  oueofwbicJi  oocnnvd  ttentir 

in  Fnince. 

EXHAU8TEH8. 

For  many  years  the  adoption  of  exhausters  has  been  conaidmd  ■ 
matter  of  economy  in  all  large  gas  works;  but  mon'  esiteeially, siocv  tfe 
introduction  of  clay  retorts,  they  have  become  an  abstduie  uecta^J- 
There  is  nothing  new  exhibited  in  the  way  of  improvenK>nt  In  t» 
exhausters,  and  the  opinions  of  engineers  are  still  di^-ilied  bt'EWM-n  th 
use  of  exhausting  cylinders  and  rotary  exhausters.  Schivle,  of  FiieW 
fort,  exhibited  a  rotary  exhauster,  said  to  work  well,  and  %-ery  enoMna- 
ical  in  Us  original  cost.  In  Paris,  an  exhauster  with  three  eylindns 
devisee!  l)y  M,  Arson,  is  employed  in  the  gas  works.  One  of  ihttt 
exhausters  has  been  for  eight  years  in  continual  use.  Urochi  exIiilHltJ 
one  consisting  of  three  small  gas-holders,  with  their  bottoms  plunged  i> 
tar,  iiiid  worked  ulteniately  by  one  of  tlugon's  gas  engines. 


"We  find  on  exhibition  both  wet  and  dry  meters.  The  w**t  meter istk* 
one  most  commonly  in  use  on  the  Kui'opean  coutitient.  In  France  llw* 
are  but  few  dry  meters  employed,  and  uousequently  tbere  baabrH)! 
gooil  deal  of  attention  given  to  the  improvement  of  the  wet  mWcr. 

One  of  the  modifications  of  this  meter,  a»  made  by  the  o-lebntli-d  mai 
afiK'turers  MM.  Brunt  &  Co.,  is  that  the  "syphon  and  regidaluritn-briii 
in  a  venscl  having  a  verticid  tube  which  enters  the  waxtu-watnr  bav 
Thv  tube  in  fiepAcateOL  \)^  %  dvo.\thcaKm  fi^m  the  iiutidc  of  that  box,  <■ 
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which  the  spindle  of  the  drum  turns;  the  meter  thus  fulfills  the  follow- 
ing conditions  prescribed  by  the  administration  of  gas  in  Paris  and  other 
parts  of  France: 

"The  examiner,  having  left  all  the  orifices  of  the  meter  open,  shall 
ascertain  that  the  float,  the  syphon,  the  hydraulic  seal  of  the  vertical 
shall,  and  the  inlet  pipe  for  the  water,  are  water-tight  under  a  pressure 
of  at  least  four  inches." 

Other  French  exhibitors,  as  Messrs.  Siry,  Lizars  &  Co.,  and  M.  J. 
Williams,  show  most  perfect  workmanship  in  their  ax)i)aratus,  the  latter 
manufacturer  paying  a  great  deal  of  attention  to  testing  appamtus. 
Almost  every  European  nation  is  represented  by  gas  meters;  and 
England,  the  greatest  of  all  gas-consuming  countries,  is,  as  might  be  ex- 
pected, fully  represented  with  everything  in  the  way  of  meters,  both  wet 
and  dry,  which  are  active  competitors  for  the  ascendency  in  England. 
The  dry  meters  of  MM.  George  Glover  «&  Co.  are  as  complete  as  they 
can  be  made  with  our  present  knowledge,  and  are  world-renowned  for 
their  accuracy  and  durability.  The  wet  meters  of  the  Globe  Meter  Com- 
pany are  well  arranged  for  adjustment  of  water  level,  and  are  said  to 
require  adjustment  but  once  a  year.  There  are  other  makers  who  arrive 
at  the  same  end  by  different  means. 

The  compensating  meter  of  Messrs.  Sanders  &  Donavan,  of  Dublin, 
accomplishes  this  by  an  independent  compensation  float,  not  interfering 
with  the  machinery  of  the  apparatus.  In  the  articles  exhibited  by  the 
gas  meter  companies  of  London,  Oldham,  and  Dublin,  there  is  a  pressure 
generating  meter,  in  which  a  spring  or  weight,  as  in  a  clock  movement, 
is  made  to  increase  the  pressure,  a  desideratum  in  some  instances  where 
the  street  pressure  is  not  sutticient.  The  first  metei?  to  which  is  attached 
the  movement  draws  in  gas  say  into  a  ten-light  meter;  from  this  it 
passes  to  a  ten-light  dry  meter,  and  then  through  a  five-light  wet  meter 
*of  variable  level. 

Many  of  the  English  meters  are  now  made  with  cast-iron  outer  casing 
instead  of  tin  plate.  There  are  various  large  station  meters  exhibited, 
that  have  all  possible  care  bev«^towed  on  their  construction;  but  there  is 
no  novel  feature  in  any  of  them  worthy  of  special  mention. 

GAS-BURNERS. 

As  the  chief  use  of  coal  gas  is  to  be  burnt  for  the  purpose  of  affording 
light  or  heat,  it  is  only  second  in  importance  to  the  economical  produc- 
tion of  gas  to  obtain  the  greatest  amount  of  light  from  a  given  quantity 
of  gas;  yet  while  there  is  continual  attention  giv(Mi  to  this  subject,  but 
little  advancement  has  been  madl»  during  the  last  few  years.  This  arises 
from  the  fact  that  the  circumstances  under  whi(*h  gas  is  burnt  are  so 
variable  that  no  one  rule  is  applicable  in  all  cases.  The  unavoidable 
variation  of  pressure  at  the  works  and  in  the  main  are  irregular,  variable 
qnantities;  so  are  the  difterences  arising  in  dift'erent  stories  of  the  same 
building,  and  other  well  known  causes. 


ft4  PAHIB  TnflTRRflAL  EXPOSITIOTT. 

Till'  only  imuciplo  by  wbiph  it  ia  to  be  expecti^l  tLat  :i  burm-r  will 

rtpiliite  itst'lC  to  tlio  diffort'iiWB  of  pressure  is  by  the  ii?w  of  a  tnovatile 

diaphragm  Rnd  conical  valve  like  that  used  on  the  governor  at  the  pu> 

vorlcn.     Meeart).  Snggs,  of  Tjonrloii,  and  others  in  ditfei^ent  coiintric»  mii 

«t  different  times,  have  adopted  this  iinnciple,  and  Siigjirt^'a  regiilntiin 

may  be  seen  Attached  to  many  of  the  street  li^jhts  in  Ijoiidnn.    TI»ey  tu* 

Ktill  fur  from  beiitg  ])erfeet,  and  this  arises  f>oni  the  neceRforily  diiuina 

tive  natmv  of  tin;  n>HTiIiitiri;f  iidinstini'iit. 

Tliere  arc  somi'  ic;;iiUit<iis  wliiili  ijm  vry  adviiiitilgi-cmsly  lie  iittAebnl 

'   to  the  gaa  pipe  as  it  i.-iiU  is  thi-  builiUng  prior  to  its  distribution.    The 

'  one  oil  exhibition  by  M,  Henri  (iirond  dewrves  Nitecinl  ronmderalion. 

while  at  the  eame  time  it  is  far  from  fiHing  all  reijub'emetils;  hut,  with 

'■  the  ocrasimml  superintendence  of  some  one  attending  H{>eria)ly  l«i  lt» 

businens,  much  gai^  might  be  saved  to  tbe  eoiittiijner.    Tlie  i^iiie  inveiiiur 

exhlbit»  what  he  calls  a  tflej/rnjihic  rrffiilatttr,  y\\Mm  the  aamv  iiriiii'iiilc  u 

'  the  amaller  regiUator,  but  which  Clin  Ik^  Hitadied  t<i  the  main  iii)tF»io 

any  part  of  their  distribution;  und,by  asyiitemof  return  pi|H>s,el<^'trir9l 

and  clock  movements,  these  iiTeguIaiities  are  uiade  iwuKible  to  the  p»T- 

enior  at  the  gasworks,  which  o]>e!is  or  elose-a  the  valve  of  the  main 

.  D^gulutor  and  establishes  the  projier  etinilibrinm  betweMi  tlit^  |in«suff 

I  at  the  workB  and  that  in  the  tnjUn  pipes.    A  tli<mnigli  cxplnnatiM  of 

this  apparatus  woidd  reipnre  several  drawings  nnd  more  deliiil  thiin  iiw 

he.  given  in  a  report  like  this.     It  has  been  in  pnicticid  utie  in  m'\i 

places,  and  is  well  spoken  of. 

But,  after  all,  an  attention  to  the  cocks  once  or  twice  in  the  eveuioj 
is  the  simplest  and  most  economical  way  for  private  consnmers  to  Kgit- 
liite  their  consumption  of  gac.  This,  however,  cannot  be  applied  xttj 
eonveniently  in  the  public  lights;  so  there  is  much  yet  totM'doaeii 
fiiniishiug  a  ]>roi»er  i-egulator  to  be  applied  to  each  lamp,  either  just  lUHltt 
the  burner  or  at  the  base  of  the  lamp. 

The  form  ofthe  jet  through  wliieh  the  gas  issues  prior  to  iM'ing  igiiilwl 
is  of  the  utmost  importance  to  produce  the  best  efl'ect.  TbcKse  no*  in 
general  use  are  thrci-:  the  ^^^I^|■|(IJ,  a  burner  with  slit;  tYu'_tifh'taii,  ai 
Manchester  bnrncr,  with  two  oblique  openings  in  the  end;  and  th« 
artinnil,  a  eiivnlar  biiiiiiT  witli  a  nntnber  of  small  holes.  The  only  {dtw- 
tigiitiiais  uiiiai  llie  best  form  for  burners,  the  residtsof  which  are  lot* 
found  ill  tlic  Exposition,  are  those  of  MM.  Andouin  and  Benin),  (the 
former  connecli'd  with  the  Paris  gas  works,)  and  have  l»eeu  ixnidiirti4 
with  the  utmost  skill  and  ability. 

It  is  of  imjiortunce  to  farnisli  in  some  little  detail  the  n-snltJi  of  th«* 
experiments  as  they  bear  particularly  on  pnblic  lights;  no  ivfeiwin 
will  lie  made  to  the  jireliminary  exi>eriments  bearing  ui»on  the  nietbvd 
of  exiierimeuting,  or  the  photometric  an-angement.  The  i-anvl  tamp, 
burning  forty-two  grams  of  oil  |>er  hour,  is  the  tenn  of  com|)nrisi>ii : ■* 
the  agi-eenient  between  the  city  of  Paris  and  the  gtis  eoin|uiny  in  ihst 
fliiDJ  tw«itj-flveU»Xweut5-aR\Kttw»Aa\\aU'litresofga8,  under  aiin-**"!'* 
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of  fmm  two  to  tliroo  milli!iu»ti»rs  of  wjit«»r,  must  turiiish  a  li;rlit  e<|U;il  to 
that  of  a  caiHvl  lamp  burning  in  tlu^  saiiu*  time  ton  grains  of  piirilir<l 
colza  oil. 

TIn»  tii'stst^tof  expmmciits  was  made*  with  th«»  hattchuj  hiinirr,  with 
a  Toiiiiil  i*xtivmitv  foiiiircttMl  with  the*  main  part  (»f  thr  I  miner  hv  a 

ft  I  ■ 

sh4»rt.  Wr«>a(l  neck.  A  variety  of  thes<»  burners  was  made.  Thev  varied 
ill  the  iliauieter  of  the  Imtton  and  t]ie  width  of  the  slit,  and  the  experi- 
iiiiMits  with  them  ;::ave  the  foHowin;*;  results: 

ist.  That  the  maximum  etl'eet  of  iUuniiimtion  corresponds  to  a  slit  of 
wvf'ii-tonths  of  a  millinn^ter. 

2<l.  Ill  comparing  a  ti])  having  (»ne-tenth  of  a  millimeter  with  one 
having;  M*viMi-tenths  with  the  same  (pmntity  of  ;;:as,  tin*  latter  ;;ave  an 
illuiiiiiiatin;^  etl'eet  more  than  four  tiim*s  as  p'eat  as  the  former:  ron- 
cminently,  the  same  quantity  of  ^as  ean  ;;ive.  when  it  burns  in  a  «:(Mid 
tip,  four  times  more  li«>:ht  than  when  burnt  in  a  bad  one. 

'ML  That  the  intensity  increases  morerapi«lly  than  tin*  in«-rease  iii  the 
wi<ltli  i>f  the  sh't. 

4th.  That  the  au;;mentation  of  illuminating  power  corresiM»nds  to  a 
very  rapid  diminution  in  the  pressure,  and  consequently  to  a  diminution 
of  the  flow  of  (<;as  during  the  combustion;  and  that  for  each  scries  of 
buniers  experimented  with,  the  maximum  corresponds  to  a  tlow  meas- 
nnnl  by  a  pressure  of  two  to  three  inillinn^ters. 

The  experiuMMits  in  relation  to  the  dimensions  of  the  buttons  at  the 

fDd  of  the  buriM*rs  showed  that  asthedimensions  of  tin*  but  tons  Ixcann* 

lereater  the  Hame  iHM'ame  less   steady  ami  ha«l  a  tendency  t<i  smoke. 

That  for  every  ;;iven  consumption  <»f  pis  there  was  a  butt<»n  of  a  .ui\cn 

diameter,  that  pHnluced  the  bestelfect,usin;j:  a  slit  of  .seven  tent  lis   of  a 

Qlilli meter,  which,  as  has  already  been  observed,  ;;:ives  tln'Uhi.st  advan- 

t^igeoiis results;  thediann^terof  the  button (*mploy;Ml in  Taris  for  the  slit 

^bove  nientione(l,  which  is  theom*  now  used,  is  S4*ven  ndllinH*ti*rs. 

Althou;;h  the  results  of  the  exju*riinents  have  led  to  the  use  iif  the 
f^t'fclHii  burner  in  public li<rhts,  it  is  as  well  to  state  the  results  of  MM. 
Auclouiu  ami  Herard  in  relation  to  other  burners.  As  to  the  fish-talL 
Of  3Iaiirhester  bunu'r,  it  was  shown  that  it  should  be  burnt  with  a  pres 
*Hire  of  at  least  three  millinu*ters;  if  this  were  not  the  case,  the  twt»jets 
Of  iras  would  not  encounter  each  other  with  sutlieient  force  to  spread  the 
flame.  The  diameter  of  the  hoh*s  for  the  maximum  of  illuminatin<^ 
Effect  is  comprisi»d  lK»tweenime  and  seven-tenths  to  two  milliinet4'rs,  but 
H  w  lieeessiiry  for  hoh*s  of  this  size  to  consume  about  two  hundred 
litres  of  pis.  For  the  consunqttion  of  om*  hundred  to  one  hundred  and 
fifty  litivs  of  iiiisi  per  hour  the  dianu'terof  the  holes  shouhl  be  about  one 
^ud  a  half  millimeters.  The  Anjand  huniir^  which  consists  of  a  circular 
*iiig  piereeil  with  snudl  holes,  is  much  in  use  for  ]U'ivate  illuminatitui, 
t^peeially  la  Paris,  and  the  study  of  this  burner  was  a  matter  of  con>id 
Arable  interest,  and  the  result  4>f  the  experiment  was  that  the  ditl'erenr4's 
Of  iuteusity  were  due,  l.st,  to  the  diameter  of  the  holes ;  i»d,  to  the  number 
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[  of  ln)le« ;  .1(1,  to  tbe  distribution  of  the  air ;  4th,  to  the  hoight  of  (lie 
f  gliiss  cliiiiincy.     As  regnnl!' thw  RiKe  of  the  lioleo,  »  dijuueterof  fteven- 

teutbHof  atnillinit'tcris  L-uiim(l«rLHl  thn  most  tHlvniitngMxiK;  rk  t»  iki? 

number  of  the  holes,  a  large  minilier  was  coiwitlcreid  adv-aiitapwui— 
\  thirty  being  a  ranvenieut  umnher,  a  feeble  pressure  giviuK  tbe  bi>st  effi-rt 
'  tor  the  same  amomit  nf  gas,     A  eone  f«  roiirentrate  tbe  air  ou  th*-  flaiiw 

tey«el\il,  ami  tbe  bestbeigbt  for  the  glass  chimney  wastweiitywiitiniet en. 

Tile  wlvaiiljigt.'s  in  ilbiiuiiiatiiig  effeet  iiicretuie  indetliiilely  with  ibe 
.  Amount  of  gas  consumed,  and  can  be  cairied  even  to  tJie  jK»liit  at  which 
I  the  flame  passes  tbe  glass,  when  of  course,  farther  ImrreiMfO  IwumnM 
f  impracticable.  All  of  these  statements  in  reference  to  thi*  biirniT  hav* 
I  reference  to  its  equaling  tbo  illumiuftting  effect  of  a  cHrc«J  lamp  bnro- 

jng  fortj'-two  grams  of  oil  an  honr. 
The  same  cxperiiiient^^is  have  shown  that  wheh  it  is  re(|nire<l  to  illo- 

minat?  a  large  space  it  is  best  to  increase  tJie  size  of  the  burner,  «» Iw 
;  that  means  the  uiaxtnmm  effect  is  obtoiiied  fkoin  a  given  rjiianlitrtrf 

gas;  and  the  city  of  Paris  has  adopted  one  giving  the  eflfwt  of  lht« 

and  oue-half  careel  lamps  «-ith  a  eonsuinption  of  only  thret'  hiindn^l 

and  sixty  litres  of  gas.  It  is  A  bat-mng  burner,  with  the  (liamelrr  of 
^the  button  of  fifteen  millimetei-a  atid  a  silt  of  six-tenths  of  a  tttilltiM-   , 

Material  poh  Ttps  op  m'HNKTis. — These  are  made  either  of  iwtJ 
or  cartlien  material.  Of  the  metals,  iron,  bniss,  and  varioof  eout(w«' 
tions  are  used,  Tlie  earthy  materials  are  lava,-  iwreelain,  sonpsttHie.  uA 
artitleiiil  compounds  resembling  these.  There  is  nothing  new  under  tbi« 
bead,  except  that  great  pi-ogress  ha.s  been  made  in  the  mannfaetun'of 
bnmerK  of  eTery  fonnand  dest^Hption  fnim  these  enftben  inaterialM.  mkI 
they  are  likely  to  replace  to  a  consiilerable  extent  those  of  metal,  as  tiK 
small  openings  are  not  as  liable  to  be  stopped  np  by  tJie  aettnn  nf  tto 
air  as  tlie  metallic  ones  are. 

COLLATEEAL    L*SES   OF   ttA.S. 

In  various  departments  of  tbe  Exhibition  are  to  be  seen  a  variety  of 
11SC8  to  which  gas  is  applied  besides  that  of  illumination.  Lenoir,  tlo- 
goii,  Otto  &  Langen  have  dcveloi»ed  its  nse  as  a  motive  power  hv 
igniting  a  mixture  of  air  and  gas  in  cylinders.  For  donieHtio  uw«.» 
that  of  cooking,  it  has  received  a  ^ery  extensive  application,  and  md  bf 
employe)!  economically  under  a  variety  of  eirenmstanccA.  8to\-oe,  bfp 
and  small,  of  various  devices,  arc  to  be  found,  eBiH-eiiJly  in  the  Kii{:l>^ 
and  French  departments.  It  is  also  used  largely  by  the  workers  i< 
metals,  for  the  ]inr])ot<e  of  soldering,  and  various  otbi-r  inaDa5u;tiiff* 
where  a  conveniently  regulated  and  an  intermittent  wmree  of  hes(  » 
required.  The  chemist  in  the  laboratorj-  for  analysis  and  re«eurch  iw« 
gfts  to  the  exeliwion  of  almost  ail  other  sources  of  heat,  and  fi  pw' 
vurii'ty  of  eonvenient  and  ingenious  an-angements  for  their  u»p  iir*'  t" 
be  foiiiitl  in  the  ^ienn;u\,  Vivmiv,  w.wi  Euglish  depHrtmeiitR.    Thwr- » 
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however,  no  really  novel  form  of  apparatus  on  exhibition.  Some  remarks 
on  its  application  as  a  motive  power  will  be  found  in  another  report. 

PORTABLE  GAS  WORKS. 

There  are  several  on  exhibition,  but  they  represent  nothing  of  note- 
worthy novelty.  MM.  L.  Coignard  &  Co.  exhibit  small  gas  works,  on 
the  plan  of  M.  G.  Jonanne,  for  the  purpose  of  using  all  substances  capa- 
ble of  furnishing  illuminating  gfis.  In  the  English  department  there 
are  several  compact  and  economical  gas  works  from  two  or  three  makers. 
Mr.  George  Bower  makes  gas  works  furnishing  six  to  eight  lights  for 
four  hours  at  the  pric^  of  $110. 

NEW  FORMS  OF  ILLUMINATING  GAS. 

For  many  years  various  efforts  have  been  made  to  impregnate  air  with 
the  vapor  of. the  light  hydro-carbons,  and  igniting  the  vapor  thus  sus- 
pended as  it  passes  through  burners  similar  to  those  used  for  ordinary 
gaa.  Under  some  circumstances  very  good  eflfects  are  produced.  But 
variations  of  temperature  interfere  with  the  regularity  of  the  light,  and 
in  places  where  public  gas  works  exist  they  cannot  be  brought  into  use, 
even  if  it  should  be  shown  that  the  consumption  of  material  to  produce 
a  given  illuminating  eftect  is  less  ex])ensive  than  the  cost  of  the  public 
gas,  for  certain  manipulations  are  necessary  which  are  incompatible  with 
the  nature  of  service  to  be  found  in  private  houses. 

THE  CHEMISTRY  OF  GAS-MAKING. 

The  progress  made  in  the  knowledge  of  the  chemistry  of  gas-making 
de8er\'es  si>ecial  consideration,  not  only  in  regard  to  the  manufacture 
and  purification  of  the  gas,  but  the  utilizing  of  the  waste  products. 
Under  this  head  I  will  merely  make  a  statement  in  regard  to  the  opera- 
tions of  the  Paris  gas  works,  and  in  doing  so  there  is  no  injustice  done 
to  other  gas  works,  for  none  of  them  work  up  so  thoroughly  the  waste 
X)roducts. 

GAS  WORKS  IN  PARIS. 

In  1850  all  the  gas  works  in  Paris  were  amalgamated  into  one,  con- 
ducted by  a  private  company,  which  supplies  Paris  and  all  its  suburbs 
for  six  or  seven  miles K)utside  of  the  fortifications  of  the  city,  whicli  last 
have  a  circumference  of  about  twenty  miles.  In  1850  the  annual  con- 
sumption of  gjis  was  1,071,740,970  cubic  feet.  In  1800  it  had  increased 
to  4,320,491,244  cubic  feet,  and  the  capacity  of  the  works  is  sufficiently 
great  to  supply  five  billions  of  cubic  feet  of  gas  per  annum.  There  are 
71,830  private  consumers,  and  32,232  public  lights.  To  produce  the 
amount  of  gas  required,  the  works  used,  in  1800,  421,000  tons  of  coal. 

"The  coke  produced  in  1800  by  the  Paris  gas  company  amounted  to 
C13,G26  chaldrons,  part  of  which  was  consumed  in  the  gas  works,  and 
the  remainder  sold  to  the  public.    To  facilitate  the  sate  of  IW  ^iftVfe^V\^& 
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coniimiiy  iiiamifiictuies  stoves  siK-ciuIly  lulHpteJ  Ut  IwyHiiig  by  Iha 
uieaiiM.  »m\  »ell  thpm  to  tbe  public  tit  a  very  moderate  pric*.  The  btrsU- 
iiigliy  coki'  oftV-i-s  m  many  advautinres,  tliut  1mm  the  1st  of  .lauiiaii', 
1858,  to  the  aSlli  of  Fchruao'j  '**''5'i  t'""  1*'"^"  wn»I»"'y  '•o***  *«*  l»rivBtr 
iniUvidiials  alonp  I«,1HH»  ofthesu  »t«ve».  TU«  qiioullly  of  tai-  prodopwl 
from  the  iliatillatiou  of  imhI  amoiiiiteii  last  yew  to  ai.5«l  tona.  To  fatU 
it»t«  the  disposal  of  this  product  Mki  foaiiHiny  ali>  i<l>lii;etl  to  distil  it 
lai-gi-  porliou  of  it.  Of  the  2],fi40  t4)D^ produced  in  IttG,  tb*"}  dirfUlwl 
2fl,lH4  tons,  which  yielded  13,000  toiiH  of  pitch,  at  Uif  price  uf  fitmi  (1  50 
to  #2  iwr  220  iMiiimls',  the  Biibstantie  being  uswl  iu  tb«  aiAtiufuetiiiv  of 
pnti'ut  tVipl  and  artiiicial  nsidialts.  Tht»y  obtained,  beside*,  524  luneuf 
liglht  oila,  and ''i,CCO  tousuf  heuvy  oils.  The  former  ha\x>  bwuMitdw 
benzine  for  scouring  clothps,  for  pniiitlnv:,  and  in  raoutcUonc  uianiifoc- 
turi-:«,  or  they  have  been  couvert^^d  into  uitro-bcnziiiH  or  aniline.  Tie 
prodiivtiou  of  nitro-benzino  amountod  t«  V.i^i  tons,  and  that  of  aniline  I* 
1,3^7  jiouiids.  With  regard  to  tbe  heavy  oil,  (creowrte,)  it  lias  U*ti  wW 
to  till!  doalcrs  in  wood,  and  has  lieeu  almost  eiitiit'ly  i-iupluyed  in  the 
iniprejjimtioH  of  niili-oad  slet'pers.  A  certain  quantity  of  this  lif»vy  oil 
has  been  piiritied  uiid  usihI  us  a  lubricator  and  in  common  |iainttiis. 
jri^ra  yield  an  appreciable  yiiantily  of  pheniic  a«kl,  whiek, 
H  of  use  fior  disiutiDctlou,  mid  wlicik  cryaialU'MHl,  for  tlie 
d;  and  it  is  used  iii  medicine.  Tiic  pitniiriili>>ii  uf 
pis  supplied  last  year  about  ^,000  tons  of  auinioniacid  products,  eilbw 
in  ttie  forui  of  sulphate  of  ammonia  or  volatile  alkali.  A  cei'tain  tpiao- 
tity  of  sulplio-eyanide  of  auuuoiiia  has  also  been  obtained  fniin  the  pro- 
ducts of  the  eondeuKatioii  of  gas.  The  waste  materials  uscil  in  the  pun- 
ticatiou  of  gas  have  been  purchased  by  the  uiaiiufaeturcrs  of  I'mssiaQ 
blue ;  but  us  the  ivsidnals  c^iutaiu  not  cuily  sul|dn)-cyaiiitles  aud  cyano- 
gens, but  also  a  considerable  quantity  of  sulphur  in  a  fi-ee  state,  the  rom- 
pauy  have  treated  a  part  of  them  by  a  special  pixH-ess,  aud  have  obtaiiwJ 
a  material  which  eoiitaiiis  frumlifty-live  tosi\ty|icrecnt.of  frw  sulplinr. 
which  may  lie  employed  in  niuiiut'aeturesor  iu  agriculture.  It  will  Ih-  sttti 
from  these  resultM  that  tbe  eom])ahy  have  turned  to  good  aceouut  tlif 
ii-sidual  products  of  the  distillation  of  oial." 

The  gatj  of  these  works  is  most  thoroughly  purified,  aud  the  dealem  in 
Bilks  aud  other  delieate  fabrics,  who,  a  few  years  ago,  always  sutfemi 
nuu-e  or  less  loss  fi-oni  the  results  of  tbe  combustion  i){  the  impure  jpis 
acting  on  their  fabiies,  now  no  longer  sutler  fnun  that  eausi>.  The  ]>iirJ- 
flcation  of  their  gas,  as  that  uf  a  gix'at  nuiny  of  the  huge  establishnicot^ 
in  KuniiH.',  is  etfected  by  the  oxide  of  inm,  wliicli,  although  a  little  ii«>re 
costly  than  lime,  has  the  advantage  of  being  readily  restoretl  for  re|N'atnl 
uses,  aud  avoids  the  accumulation  of  that  most  di.sjigrceable  of  residue!^— 
gas-liau'.  ^ly  observation,  however,  leads  uu-  to  Itelieve  that  the  pimii- 
eation  by  oxide  of  iron  had  bi-tter  l>e  aided  by  the  wet  lime  pivcess. 
Miieli  iiunv  nnght  be  said  on  the  pi-eseut  conditicni  aud  ntpiiremeiiis  oi* 
g';i.s making,  but  to  do  i4uv(wu\\\t;xwed  theexin-cted  limits  of  this  reiwrt. 
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UTILIZATION  OF  THE  WASTE   TRODUCTS   OF   THE  MANU- 
FACTURE OF  GOAL  GAS.i 

The  residual  products  of  gas-making  are  six  iu  number — uamely,  coke, 
ammoniacal  liquor,  coal  tar,  and  the  tliree  waste  products  from  the 
purifiers,  as  the  spent  oxide  of  iron,  the  refuse  lime,  and  the  acid  or 
other  matters  used  for  absorbing  ammonia,  each  of  which  ha«  its  special 
value  on  account  of  its  technicaVuses. 

I. — COKE. 

This  need  not  occu])y  much  of  our  attention,  as  its  practical  value  and 
uses  are  pretty  well  known  to  you.  I  may  say,  however,  that  it  was  the 
opiniou  of  the  late  Dr.  Fyfe,  and  is  still  the  opinion  of  nmny  chemists 
who  have  examined  the  power  of  coal  luider  steam-boilers,  that  the  heat 
actually  made  available  in  practice  is  very  nearly  the  same  as  ought  to 
be  produced  according  to  theory  by  the  quantity  of  coke  which  the  coal 
yields.  He  found  that  a  pound  of  Scotch  coal  from  Trenant  would  boil 
away  5.G1  pounds  of  water,  and  that  the  coke  of  it,  which  amounted  to 
0Ji2o  of  a  pound,  produced  3.9  pounds  of  steam  ;  so  that  the  practi(jal 
loss  was  5.61  —  3.9  =  1.71  pounds ;  but  the  theoretical  value  of  the  coke 
was  alK)ut  5.5  pounds  of  steam.  Here  is  a  table  of  the  relative  he<ating 
power  of  different  fuels,  expressed  in  the  number  of  pounds  of  water 
whjc^  one  pound  of  the  substance  will  boil  away  when  the  water  has 
been  heated  to  its  boiling  point : 

Poimda. 

Drj"  wood  (average  of  many  specimens) 4.51 

Derbyshire  coal  (ditto) 7.5S 

Scotch  coal  (ditto) 7.70 

Lauciishire  coal  (ditto) 7.94 

Newcastle  coal  (ditto) S.37 

Welsh  coal  (ditto) 9.05 

Good  coke  (ditto) 10.00 

If  all  these  numbers  are  multiplied  by  5.5,  they  will  give  the  quantity 
of  water  which  a  pound  of  the  fuel  will  in  each  case  raise  from  32^  to 
212<5,  and  the  results  show  that  the  thermotic  power  of  coke  is  very 
high. 

II. — AMMONIACAL  LIQUOR. 

This  is  the  aqueous  portion  of  the  condensed  products  of  the  gas.  It 
floats  upon  the  tar,  and  is  a  watery  solution  of  carbonate,  sulphide,  and 
snlphocyanide  of  ammonium,  with  certain  carbohydrogens  of  no  value. 

If  all  the  nitrogen  contained  in  coal  were  ct)nverted  into  ammonia,  so 
as  to  make  a  liquor  of  eight  ounces  strength  (4°  Twaddle,)  it  would 
yield  from  142  to  226  gallons  per  ton  of  coal.    This  will  be  evident  from 

'  From  a  lecture  delivered  bt^fore  tlie  British  AsHociatiou  of  Ga«  Mauugern,  by  Dr. 
Letheby,  and  comiuiuiicated  by  the  author  to  the  C  Kemiool  News. 
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[  tli(^  Uibli'  wliit-li  in  lifforc  you,  anil  uliictt  r;;[>reseiit«i  tin-  iXTerA);u lUiiouDts 
I  pf  nitrogen  in  i-ortain  well-known  coals  iii  a  dry  coDtlition: 


f  Bat  by  far  the  largest  portion  of  Tiitrog^u  is  not  txinvertwl  mto  Ammo 
'nia,  I'cir  by  comliininfr  with  siilpliur  and  carbon  it  rurins  llit-  i»nl|itH> 
[  f^aniiles  wliicb  ar«  so  abundant  in  ammoniacal  Ii<in»riLud  iu  siK>nt  limF. 
and  inucli  of  it  also  unites  with  •carbon  and  hydrogen  to  pn^lm-c  the 
Bllialoids  which  exist  in  the  tar.  In  practice,  tlierefore,  ynii  g^I  lint  it 
■eonipamtively  small  proiwrtion  of  the  nitrogen  as  nmiiKHiiii  in  tJw 
ftmntoniacal  liqnor.  The  quantity  of  liquor  rarely  excttids  forty-fi** 
.gallons  of  eight-oimce  strength  per  ton  of  conls;  and  tw  obtain  lbi» 
[  quantity  you  must  condense  well,  and  also  wash  the  gas  with  watw. 
Ll  have  already  explained  to  you  how  this  ia  done  at  the  Uinninc- 
■llftm  and  StaftV>rdshire  gas  works,  by  Mr,  Hugh  Yonn^,  who  ikbtatna 
forty-fonr  gallons  of  liquor  per  ton  of  Staveley  r-onl  in  liii*  yrart* 
vorking.  In  onlinary  practice  the  yield  is  about  twenty-flve  gal- 
lons i>ef  ton,  aud  in  London  it  is  not  above  thirteen  gaUoiis — cal- 
culated in  I'very  case  as  eight-ounce  liquor.  You  will  see  from  tbis 
how  largely  the  production  of  nmmoniactd  liquor  may  I>c  increased; 
and  I  will  call  to  your  lecollection  tlie  valuable  adviee  of  your  president, 
Mr.  ITawksley,  with  resi>pet  to  the  copious  wusidng  of  rsiw  pts  with 
amnioinacal  lifiuor,  for  this  practice  has  a  twofold  advantage — it  not 
only  purities  the  gas  by  i-emoving  tarry  matter  and  sulphur  contpouniU 
but  it  also  strengthens  the  liquor  and  renders  it  a  more  vtilnable  pnv 
dnet.  By  using  the  liqnor  as  a  shower  or  in  a  scrubber,  in  the  i>ro- 
portiou  of  one  volume  of  litjnor  to  sixteen  of  gas,  the  liquor  nxaj 
easily  be  raised  to  10'^  or  11°  of  Twaddle,  which  are  eciuivalfiil 
to  from  twenty  to  twenty-two  ounces  of  acid;  and  conHidering  tlwl 
tlie  |>rice  of  liquor  rises  about  id.  or  (U1.  \»t  butt  for  every  degiw 
of  Twaddle,  it  is  manifestly  of  the  greatest  imiwrtauee  that  Ihr 
liquor  should  be  sent  away  from  the  works  as  strong  an  iH>ssible.  li 
ought,  in  fact,  never  to  be  uiuler  y©  of  Twaddle,  or  of  leiis  than 
twelve  onnci-s  strength ;  and,  with  proper  condensation  and  juili- 
cious  washing,  there  should  be  fnmi  twenty-nine  to  thirty  gallnns 
of  sneh  liqnor  i)ro4luced  from  every  ton  of  coals.  The  avenige  pri>i' 
of  ammoniacitl  liquor  of  eight  ounces  strength  in  eleven  towns  i<i 
England  is  at  the  jtresent  time  2«.  Id.  per  butt  of  108  gullons.  li 
ranges  from  ]«.  ilrf.  to  4j(.  (irf.  pci-  butt,  and  in  I^uidon  it  fetches  :>.. 
nidi  ao  iiicreasw  ot  4d.  \wt  \iwt.t  on  every  additional  ounce  of  wiJ 
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strength.  Below  3°  of  Twaddle  or  five  ounces  of  acid  it  does  not 
pay  for  working,  whereas  at  10°  or  lio  of  Twaddle  it  is  a  valuable 
product.  The  strength  of  the  liquor  may  be  estimated  either  by  the 
hydrometer  or  by  the  quantity  of  strong  sulphuric  acid  (sp.  gT. 
1.845)  required  to  neutralize  it ;  and  it  will  be  found  that  every  degree 
of  Twaddle  is  equal  to  about  two  ounces  of  acid  per  gallon  of  liquor. 

The  method  of  converting  the  liquid  into  ia  salt  of  ammonia  varies  in 
different  places  according  to  the  facilities  for  working.  In  some  places 
the  liquor  is  at  once  saturated  either  with  sulphuric  or  muriatic  acid,  in 
a  close  tank,  and  the  evolved  gases  (sulphuretted  hydrogen  and  carbonic 
acid)  are  carried  to  a  furnace  or  to  a  furnace  shaft.  The  saturated 
liquor  is  then  evaporated  and  crystallized  in  open  troughs.  This,  how- 
ever, produces  a  dark-colored  salt  which  is  not  very  salable.  The 
liquor,  therefore,  is  either  distilled  alone  from  a  steam-boiler,  or  it  is 
mixed  with  lime  in  the  boiler,  so  as  to  fix  the  sulphuretted  hydi-ogen 
and  carbonic  acid,  and  is  then  distilled.  In  many  works  the  liquor  is 
heated  in  an  apparatus  called  a  Coffey's  still,  which  is  a  tall  vessel 
containing  a  number  of  transverse  divisions  (from  twenty  to  thirty) 
which  alternately  pass  to  nearly  the  opposite .  sides  of  the  vessel. 
The  li^^uor  is  run  in  at  the  top,  and  iis  it  flows  from  side  to  side 
over  the  alternate  divisions,  in  its  way  downward,  it  meets  a  rush 
of  steam,  which  is  admitted  at  the  bottom  of  the  vessel,  at  a  pres- 
sure of  from  twenty  to  thirty  pounds  upon  the  inch,  and  thus  the 
carbonate  and  sulphide  of  ammonium  are  volatilized.  In  all  these 
cases  the  ammonia  is  distilled  into  a  close  vessel  containing  sul- 
phuric acid,  diluted  with  enough  water  to  prevent  the  salt  from 
crystallizing,  (equal  parts  of  brown  chamber  acid  of  commerce  and 
water  are  good  proportions ;)  and  the  evolved  gas  (carbonic  acid  and 
sulphuretted  hydrogen)  is  conveyed  to  the  furnace  fire,  or  is  used  for  the 
production  of  oil  of  vitriol.  When  the  ammoniacal  liquid  is  eva|>orated 
b3'  blowing  steam  into  it,  it  is  necessary  to  have  a  worm,  or  other  cool- 
ing apparatus,  to  condense  the  water  from  the  gases  before  they  are 
carried  to  the  furnace,  or  they  will,  perhai)S,  extinguish  the  fire.  While 
the  distillation  is  going  on  the  acid  in  the  saturating  vessel  is  frequently 
examined,  and  when  it  is  thoroughly  neutralized  it  is  run  out  into  a 
proper  receiver,  and  is  then  transferred  to  shallow  pans  or  troughs, 
where  it  is  evaporated  to  the  crystallizing  point. 

The  residual  liquor  from  the  stills  is  not  completely  exhausted  of 
ammonia,  but  contains  from  three  to  five  ounces  of  sulphocyanide  of 
ammonium  per  gallon.  It  is,  therefore,  treated  with  lime,  and  again 
distilled,  whereby  more  ammonia  is  obtained. 

If  there  were  a  large  demand  for  the  sulphocyanule,  it  might  perhaps 
be  worth  while  to  recover  it  from  the  spent  liquor,  by  evaporation, 
especially  where  it  could  be  done  by  waste  heat.  Here  is  some  of  the 
residual  liquor,  and  you  will  notice  that  when  I  add  to  it  a  very  acid 
solution  of  a  persalt  of  iron  it  produces  a  deep  blood-red  color  of  the 
ferric-sulphocjaiiide.     Here  also  is  some  of  tti^  «>«\\.  oXAacov^  ^ot\.*<>^^ 
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liqiKir  by  cviipoi'Htiori,  and  it  is  well  suital  for  tlie  j  ire  pa  ration  of  tlii» 

■  wliito  powOer,  the  inpruuric  sulpliocyaniile,  whicb  in  tlic  wjle  coii^itii<-iit 

I  of  the  little  toya  called  Tharaoh's  m.-n'<!t>t«>      Sulphocjiinidc  of  aiiimii- 

niiini  is  also  nmsd  to  some  extent  by  phot^tgniphern.    1  luay  btre  inrn- 

l  tion  that  the  watery  solution  which  ruiw  from  the  hydraulic  mains  witli 

I  ihe  tar,  when  tlifi  temperature  is  not  below  151)©  F.,  contains  this  «;ilt,  with- 

'  out  any  c;irbonat«  oi-  Kalphidit  of  aninioniiiin ;  tliere  if  no  rt'jitutn,  there^ 

fore,  why  this  solution  may  not  be  eullet^tt-d,  apiirt  from  the  tnie  amnuv 

niacal  litiuor  which  in  fouud  iu  the  eoiitb-nscnt,  for  even  if  it  lie  not  of 

much  vabie  on  its  own  accouut,  it  might  be  kept  from  diluting;  tlie  Hqa** 

In  thu  firat  stagea  of  condensation,  and  be  afterward  used  instead  »f 

water  for  tinolly  washing  the  raw  gas. 

In  couutry  gft«  worltB,  wlicrc  tliere  is  little  or  no  saU-  for  tiininoiiiiu'^d 
ttqiiur,  it  would  not  be  diflieult  to  convert  it  into  sulpbatv  of  itmiiionix. 
by  transferring  it  to  an  old  boiler,  tbeu  blowing  steam  into  it.  and  canr- 
jug  the  vapors  into  a  projierly  construcleil  vessel,  chargeil  witli  Ww 
brown  anlpburie  acid  of  coniuierce,  diluted  with  the  motlier  Uqnftr  of  a 
previous  crystallizntiou.  In  this  way  every  toa  of  ooiilit  should  yii-lil 
about  thirty  imunde  of  sulphate  of  ammonia. 
'  Thia  i^ulphate  i»  worth  £roui  £1^  to  £L4  per  ton,  and  it  is  not  mi'n'Ir 
L  BHed  for  agneultuinl  purposes,  but«t  is  the  «Ut  troto  which  inl  otUtr 
prcpanitions  of  ammonia  are  obtained.  Distiilwl  with  (]iit<'kliiii<-  ii 
yields  pure  ammonia,  which  by  condensation  in  water  forms  the  lii|Uor 
ammoniie  of  commerce;  distilled  with  cbalk  it  makes  carbonate  i>f 
ammonia;  and  it  has  other  applications.  There  are  good  n^jiKons,  there- 
fore, wliy  great  |>aius  should  be  taken  to  recover  all  the  ammonia  of  en»- 
making.  We  shall  presently  see  how  this  may  be  further  accomplished 
by  meuns  of  absorbent  agents  placed  at  the  end  of  the  puiiliers. 

III.— COAL  TAK. 
This  is  a  very  complex  !i(|nid,  for  it  contains  at  least  thrci 
eomiK)nuds,  viz:  acids,  neutral  bodies,  and  alkaloids,  the  c 
and  leading  pi-operties  of  which  are  as  follows: 

Acifin  tif  coal  tar. 


classes  of 
iajH>sitii>u 


Nil 

,„ 

C,  H,  O, 

c„ii  n, 
(■,~if>„<>= 

s 

iviti.-K. 

lOtH 

leu 

ttoilin^ 
|H>itit-.|[' 

'        :rii 

1        ^..^ 

l!riii...!i.- 

1 
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Keutral  bodies  of  coal  tar. 


Xaiiu'8. 


F(»ninilji'. 


AlliatuiiH  oilfl. 

B«*nzo]«* 

TolnoU* 

Xylolo 

('uim>]f 
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Na|»litlinliue.. 
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f^nvne 

ilirvRfiio 


f 
CuHg 
Ci>Hi... 
VmUh 


^\wv\\\v 

,      ]tni 

liii- 

gravities. 
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1 

• 

K-iO 
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j:^7() 

'j:;(» 

Hw 

1 

ii(;4 

^70 
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HU 
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ii:>;i 
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^<(*i{?  or  alkaline  bodies  of  coal  tar. 


l*vri<Um* .. 
P>-m»l...^. 
Pi<*i>liiM» . . . 
Liiti«liiio .. 
Coll  ill  int* . . 
Parvoliiie. . 

Aniline 

Tolniiline.. 
Xvlidim*... 
Cuniidine.. 
Cyniiiliiio . . 
Chinolini*  .. 
I>-|»iflinc . . . 
Cryptiflim' . 


C.oHsN 
Ch  Hr.  N 

ChH„  X 

r,jT„x 

CinHnX 
i\2U,  X 
ChHiX 

Cu;H„X 

(•,mH,:.X 
C,mTI,,X 
C,.Hr  X 
(%H..X 
CYHnX 


986  : 

1077 

94«  ' 

9:i7  I 


10*0 


av2 


1072 


V>4e 


*i71 

:uo 
:r)4 
:?7o 
rifio 

4:57 
4-2 

4()-2 

r)io 


T1h»  ffenoral  projM^rties  of  coal  tar,  as  well  as  tlu»  jn'oportions  of  its 
sovenil  constituents,  vary  with  the  (piality  of  the  coal  used,  an<l  with 
the  temperature  at  whieh  it  is  distilled  or  carbonized.  The  tar  whicli  is 
pnNlueed  from  eoninion  pis  coals  at  rather  hi<;:h  temperature  is  always 
heavier  than  water,  (sp.  f!j.  1.120  to  1.150.)  It  dries  fre<»ly  in  the  air,  and 
its  liy«lroc*arbons  are  so  rich  in  carbon  that  the  tar  cannot  be  burnt  in  an 
onlinaiy  lamp.  But  the  tar  which  is  produced  from  cannel  coal  at  low4*r 
temiHTatures  is  lighter  than  water,  and  does  not  readily  dry  when  it  is 
exiM>sed  to  the  air.  Besides  which,  its  hydrocarbons  an*  comparatively 
l)oor  in  earlK>n,  and  may  1k»  bunit  in  lamps.  There  is  almost  every 
variety  of  coal  tar  from  thes*»  two  extix'ines,  but  the  tars  of  commerce 
are  ehiefly  of  three  kinds,  viz:  the  rich  cannel  coal  tar  of  Scotlainl,  the 
tar  wbicb  is  produced  from  common  coal  in  c<mntry  gas  works,  wlu'ie 


the  teinpetatnros  are  frcuerally  low,  and  tbe  still  lieavier  tor  uf  llic  rjuudnii 
^»  works,  wlik'b  i»  iiixHliieeil  at  cxcessiYely  litgh  U'niiH.-nitiin*«.    Thv 
yii^ld  of  tar,  per  ton  of  coals,  is  from  nine  to  flfteca  t^Uonii,  tlie  latter 
being  tho  average  at  eoiintiy  wnrti«;  and  tlie  farmer,  or  fmni  that  to  wa 
I  gnlloiiH,  U  iIk'  yield  in  London,  wbere  thR  tnr  i»  iin<loiibt«ilIy  nflVt'ttnl  hj 
Ltbo  higli  ti'tripiTiitiiri-  of  tlie  retorts;  fur  it  is  not  only  stiuill  in  (|tuu]til>', 
[  Imt  it  is  dcfiii.'iit  nl'  ti;i|ibtha,  ami  uoiitaiiia  mow  pitch  tliau  fon(itr>'  U^ 
'  iK'&ides  wliifli  t lie  dead  oil  from  it  is  alwitys overloa«ie<i  with  naphthalioa 
In  London  tiie  distillation  of  coal  tnr  is  always  eflW'led  in  stilts,  wltirb 
ire  placed  over  a  fii-e,  nod  the  pnHliict^  arc  e4>lltK:ted  at  differtmt  et»p* 
of  the  distiUation.     Up  to  «  tfuipwaturt- of  from  lOOo  to  li»o  F.  littl^gr 
nothing  flows  over;  but  at  that  temperature  amuioniacal  liqaw,  witli 
crude  naphtha  of  a  gravity  of  .850.  begins  to  distil.    These  coiitinni>  to 
flow  until  the  thermnnietor  rise**  to  from  310°  to  340°,  when  a  beHvirf 
tiajihtha,  of  a  gravity  of  alioiit  M20, 19  can-ietl  over,    lliis  is  Ciill«tl  llgtii 
oil,  !tnd  it  iM  eoUfott'd  neparately  until  the  tpmitemtiire  rises  to  froiu  StVP 
to  400^,  and  then  tbe  oil  begins  to  have  the  grn^'ity  of  water;  afti-r  Ihnt. 
and  up  to  tlie  temperature  of  from  tiOIP  to  7IHP,  the  oil  which  ix  coUectnl 
'  is  heavier  tlian  water,  ami  is  therefore  enlled  beavj~  or  dentl  oil.  the  Itu4 
rnnuiiigs  having  a  gravity  of  LtMiO  or  tberealwuts.     If  a  soft  pitcli  is 
i  wauttil,  the  pi-ocess  of  distillation  ig  stopped  at  this  stage;  but  if  a  hanlv 
'  pitch  is  re<i  aired  it  is  pusbeil  a  little  further,  and  the  green  oil  which  flows 
over  is  rieli  in  ueiiti-.d  oils,  wliitli  are  well  suited   for  makiiit;  niilwav 
grease.  J 

A  still  contiiining  2,500  gallons  of  coal  tar  will  in  this  way  yiuldubott   I 
the  following  proportions  itf  the  several  products:  I 

jVijiiJiojii;i(-ii]  litjiKJj',  fiojji  50  to  70  gallons;  average,  00  pilous.  I 

Crude  naphtha,  from  ;tO  to  50  g-allons;  average,  40  g;illons. 
Light  oil,  12  to  35  gaUoas;  avemge,  30  gallons. 
Creosote  or  dead  oil,  080  to  740  gallons;  average,  720  gallons. 
Piteh,  s  to  10  tons;  averagi',  0  tons. 

Kaeh  of  these  priKliiets  has  its  commercial  value,  the  naphtha  ami 
light  oil  being  used  for  the  production  of  benzole  and  toluole  of  enin 
niei-ce — naphthas  which  are  largely  in  demand  for  the  uianufactnn' nf 
coal-tar  colors. 

F<ir«ierly  the  greatest  value  was  attached  to  the  naphtha  or  beniolf 
which  had  a  low  boiliiig-{«oint,  and  tbe  eontnwts,  esitecially  with  Uw 
Freiich,  wei-e  for  a  benzole  or  naphtha  which  yieldwl  ninety  i>er  cent.  o( 
volatile  oil  at  a  temiwratnre  not  e.xceeduig  '212°,  and  I  have  exaDiiunl 
thousands  of  gallons  of  this  quality  for  the  French  market.  Even  at  tbr 
]ireseiit  time  tlnTc  is  a  demand  for  this,  which  is  calleil  ninety  |ier  wui. 
benzole,  for  making  certain  aniline  ix'ds;  and  to  obtain  it  the  (■ni<l>- 
naphlha,  or  the  first  runnings  from  the  tars,  were  distilh'il  alone.  M 
pn-sent,  h(twever,  there  being  a  demand  for  a  less  volatile  oil,  the  practifr 
is  to  mix  together  Ihe  crude  naphtha  and  the  light  oil,  and  to  suhjtT' 
them  to  fractional  distillation,  tluisi  steam  is  blown  int<i  them  at  a  jnvv 
sure  of  fiuni  twenty  to  X\uv\^-  Ywvitt&*  «\\  'CaaxasV^u.Qd  the  uaphtha  which 
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t  • 

comes  over  with  the  steam  is  called  "once-rim  naphtha.''  Tliis  is  purified 
by  shaking  it  with  strong  sulphuric  acid,  (ap.  gr.  1.845,)  using  the  acid  in 
small  proi)ortions  at  a  time,  for  fear  of  injuring  the  naphtha,  and  washing 
with  water  between  each  ox)eration.  In  this  manner,  after  using  about  five 
per  cent,  of  acid,  (or  one-half  pound  to  each  gallon  of  naphtha,)  the  brown 
coloring  matter  of  the  naphtha  and  all  basic  compounds  are  either, 
jglestroyed  or  removed,  and  the  brown  naphtha,  after  being  well  w^ashed 
^ith  water,  is  again  distilled  by  blowing  high  pressure  steam  into  it,  and 
the  products  are  collected  at  three  stages;  that  which  comes  over  first 
is  called  crude  benzole  of  eighty  per  cent,  strength,  the  secx)nd  runnings 
are  a  naphtha  containing  fifty  per  cent,  of  benzole,  and  the  third  is  a 
naphtha  which  is  used  for  sol ven  t  purposes.  With  a  view  of  strengthenin  g 
the  fifty  per  cent,  benzole,  and  making  it  eighty  per  cent.,  it  is  redistilled 
from  a  vessel  with  a  steam  jacket,  whereby  the  temperature  can  be 
regulated.  That  which  flows  over  at  a  temperture  up  to  210^  is  set 
aside  as  eighty  per  cent,  benzole  5  that  which  distils  between  210^  and 
260^  is  called  thirty  per  cent,  naphtha;  and  tbe  residuum,  on  being 
treated  with  high-pressure  st^am  yields  solvent  naphtha.  Once  more, 
the  thirty  per  cent,  naphtha,  or  that  which  ha«  flowed  over  at  from  210o 
to  260°,  is  distilled  with  k  dry  steam  heat,  and  when  the  thermometer 
bas  risen  to  100^  there  is  obtained  ajittle  more  eighty  per  cent,  benzole; 
after  which,  and  uj)  to  234^,  there  flows  over  what  is  called  forty  per 
cent  naphtha,  and  from  234^  to  2G0o  a  little  of  the  thirty  per  cent. 
Steam  is  then  blown  into  it,  and  it  yields  a  little  of  the  solvent  naphtha. 

In  this  w  ay,  by  a  series  of  fractional  distillations,  the  washed  naphtha 
is  made  to  yield  at  eacth  successive  operation  a  quantityof  eighty  and  forty 
per  cent,  naphtha.  All  the  eighty  per  cents,  are  then  mixed  together,  and 
are  once  more  distilled  by  a  dry  stejimliea  t.  The  naphtha  which  flows  over 
at  a  temi)erature  up  to  204°  is  called  ninety  per  cent,  benzole;  that  which 
flows  between  204^  and  210^  is  called  eighty  per  cent,  benzole,  and  is  again 
fractionally  distilled  up  to  204^;  while  the  residue,  on  being  treated  with 
high-pressure  steam,  yields  a  quantity  of  forty  per  cent,  naphtha. 

Five  separate  products  are  thus  obtained,  namely,  ninety  per  cent,  ben- 
zole, forty  per  cent,  benzole,  solvent  naphtbaj  the  last  runnings  of  the  first 
operation,  and  the  residuum  of  each  distillation.  Operating  in  this  man- 
Der  with  a  charge  of  1,587  gallons  of  crude  naphtha  and  light  oil,  there  is 
first  obtained  897  gallons  of  once-run  naphtha  and  3G  gallons  of  the  last 
runnings,  the  remainder  (G34  gallons)  being  a  residuum  of  no  value  except 
for  mixture  with  dead  oil;  and  the  897  gallons  of  once-run  naphtha  yields, 
after  it  has  been  purified  with  sulphuric  acid,  301  gallons  of  ninety  per 
cent,  benzole,  195  gallons  of  forty  per  cent.,  237  gallons  of  solvent  naphtha, 
12  gallons  of  last  runnings,  and  152  gallons  of  residuum. 

The  forty  per  cent,  benzole  contains  also  fifty  per  cent,  of  volatile  oil, 
chiefly  toluole,  which  distils  over  between  212°  and  248^,  This  is  the  oil 
which  is  prefeiTed  at  the  present  time  for  the  manufacture  of  cojil-tar 
colors.    The  several  products  which  are  thus  obtained  in  the  distillation 


W^^^^     PAHI8   DSIVEMAL  EXPOMTlS. 
of  (.'«al-tar  art-  upon  tlie  tablo  bi-fiirc  you.  and,  roughly  Kpeakiiig,  tbc  pro- 

ft»  followH : 
Forty  per  cent,  lienzole,  MA  gallons,  worth  (U.  Id.  per  gulloii. 
Niiu-ty  |i(T  wilt.  Iteiii'.olu,  5;j.l  giilloiia,  worth  2*.  pt-r  gallon.             ^  ^ 
Solvent  iiuphtli!),  ■*}.»  gMou»,  worth  U.  Urf.  to  2*.  per  i^cni.            M 
I^iist  nmniQi;:^  1-2  fjalloDit,  worth  Od.  jier  gallon.                                   J 
Dead  oil,  a,lU8.7  B»Uoii8.  worth  U.  jier  gallon.                                     ■ 
rit^ili,  3i<  tons,  worlfa  -ITm.  pm-  t.on. 

Before  rectifitwtion  the  itriule  naplitlm  is  worth  about  ]«.  [H-r  callw, 
and  the  light  oil  about  M-,  tlie  two  togt^thcr  frt^hing  l>d,  or  ICW.  w  kuIIoB; 
and  onrc-rnti  iiaphtha  ia  worth  U.  6d.  a  gallon.    Two  wunplw  of  llii^  mI) 
from  dilfe-reiit  diatillen*  yiuldwl  by  fnictioiml  di«ill»lloii  tlH«  (bll«friiij( 
lieipentage  of  proiMirtioiis  of  oil  at  dififerent  tfaipemtnrw* : 
Yield  of  oil  hufmcthml  dvtUtlation. 

««.*>- 1.  '  am^X 

ai^'F^hrmhri 

1X9 1        n* 

^■1   "\ 

> - 

T!ie  sanipU's,  tlierefore,  in  commert-e  from  gowl  markets  may  I* 
reganlcd  us  of  jtretty  uniform  quality. 

In  Scotland  the  luethoil  of  dixtilliug  coal  tar  is  a  little  different  frnm 
wliut  it  is  in  England,  and  this  arises  from  the  circumstjiuee  that  tb* 
8eoti-li  caniicls  yield  a  tar  whieli  is  so  rteli  in  the  volatile  miphtha^  that 
it  is  not  altogether  safe  to  distil  the  tar  from  n  atill  with  a  nak«Hl  lire. 
The  tar,  therefore,  ia  lirst  anbniitte<l  to  the  action  of  high-{)resaure  steam, 
whieh  ia  blown  into  it  until  the  more  volatile  )irodneta  are  passoil  oft'.  Id 
this  way  from  seven  to  thirteen  per  cent,  of  crude  or  rough  naphtha  is 
(drtaiTied  with  a  giavity  of  about  .ft.'H).  The  reaiduuni  is  called  lK>ile<l  tar, 
and  is  distilled  with  a  naked  fire.  It  thua  yields  from  sis  to  seven  wad 
a  lialf  ])er  cent,  of  a  light  oil  called  pitch  oil  or  torch  oil,  which  lia-ts 
ai)eeifie  gravity  of  from  .i>t)l  to  .!)7tJ.  The  next  rnanings,  whieh  amonot 
to  fmiu  twenty-seven  to  thirty  per  cent,  of  the  boiled  tar,  arc  generally ' 
heavier  than  water,  and  are  called  heavy  pitch  oil,  and  they  constiiaie 
the  great  bulk  of  the  product. 

Tlie  several  jiroducts  of  coal  tar  arc  thus  nscd  in  the  arts: 

fOAi.  TAR  is  itself  employed  as  a  naigh  vavni.sh  for  iron,  and  in  Si-ot- 
huid  the  boiled  tar  is  extensively  used  for  covering  woo<lwork,  &e. 

Li(5iiT  oil,  AM>  CRi'DK  NAfiiTHA  jirc  either  redistilled  for  pmcarinf 
benzole  and  tobiole,  as  I  have  already  ex]ilained,  or  they  are  einployeil 
for  making  eommmi  V)\fte!WvftYVU6U,or  for  bnrniag  iu  unphtha  liuiips.   In 
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tbis  conntry  they  are  for  the  most  part  distilled,  but  iu  Scotland  they  are 
largely  use<l  in  a  lamp  called  the  foundery  lamp.  It  is  an  enlarged  form 
of  a  lamp  which  was  patented  many  years  ago  by  Mr.  Beale,  and  it  con- 
8ist«  of  a  chamber  supplied  with  naphtha,  and  having  a  nozzle  or  jet  for 
directing  a  blast  of  air  through  it.  The  chamber  is  covered  with  a  bell 
with  a  large  hole  in  the  top  of  it.  When  the  naphtha  is  lighted  and  the 
bpll  put  upon  it,  the  blast  of  air  forces  the  vapor  of  the  burning  naphtha 
through  the  hole  in  the  top  of  the  bell,  and  thus  produces  an  enormously 
large  volume  of  Hame.  The  light  is  equal  to  at  least  a  dozen  gas  jets, 
and  the  cost  of  it  is  said  to  be  a  pennj^  a  night.  It  is  very  generally  used 
in  the  foiuideries,  the  ship-yards,  and  other  large  workshops  of  Scotland. 

Solvent  naphtha  is  a  colorless  spii-it,  which  is  chiefly  employed  for 
dissolving  India-rubber  for  waterpi'oofing,  and  resins  or  pitch  for  var- 
nishes. 

The  hist  iTinnings  are  also  used  for  varnishes,  for  making  a  superior 
lampblack  called  spirit  black,  and  for  burning  in  Holliday's  lamp,  which 
is  the  common  naphtha  lamp  of  the  streets.  It  is  an  ingenious  contriv- 
ance for  converting  the  naphtha  info  vapor  by  means  of  a  mass  of  heated 
metal  and  spreading  it  out  in  a  star-like  form. 

I  have  already  alluded  to  the  use  of  coal  naphtha  as  a  means  of  increas- 
ing the  illuminating  power  of  common  twelve  or  fourteen  candle  gas,  and 
have  shown  that  with  a  moderately  good  na])htha,  which  yields  about 
seven  gniins  of  vapor  to  every  cubic  foot  of  gas,  the  illuminating  power 
may  l)e  inci'ca.sed  about  sixty  per  cent.  Considering  that  naphtha  is  now 
becoming  a  drug  in  the  market,  from  the  waning  of  fashion  in  respect  of 
coal-tar  colors,  it  may  be  worth  while  to  encourage  it«  use  as  a  naph- 
thalizer,  rather  than  to  yield  to  the  public  clamor  for  cannel  gas.  I  have 
long  thought  that  gas,  as  well  as  water,  should  be  dealt  with  at  the  con- 
Bnmers'  houses,  when  in  either  case  it  is  required  to  be  of  unusual  quality. 

The  creosote,  or  dead  oil  of  coal  tar,  is  used  almost  entirely 
for  the  preservation  of  timber,  and  at  the  present  moment,  in  the  stag- 
nant condition  ot  railway  business,  it  is  almost  unsahible.  I  apprehend, 
however,  that  it  is  valuable  as  a  fuel,  and  that  it  will  ere  long  be  used  in 
Kt^am  furnaces.  Already  there  are  several  patents  for  its  appli<»ation  in 
this  manner,  and  experiments  are  now  being  conducted  at  Woolwich  with 
the  view  of  ascertainhig  its  practical  and  economical  capabilities.  The 
contrivances  which  aj^pear  to  oflf(»r  the  largest  i)rospects  of  success  are 
those  which  deliver  the  oil  into  the  furnace  in  the  form  of  a  spray  or 
vapor,  by  means  of  a  jet  of  steam  or  blast  of  hot  air;  and  it  is  said  that 
the  heating  power  of  the  oil  is  from  two  and  a  hidf  to  three  times  that 
of  a  similar  weight  of  coal. 

In  applying  the  oil  to  the  preservation  of  timber,  it  is  necessary  that 
it  should  be  forced  deeply  into  the  tissue  of  the  wood.  The  method 
employed  by  the  best  operators  is  to  place  the  timber  in  large  wrought- 
iron  cylinders,  and  then  to  exhaust  it  of  air  and  moisture  as  completely- 
as  iKMwible  by  creating  a  vacuum.  After  a  time  the  dead  ovV^VkssssXfc^ 
7  I  c 
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1  It-Ill  I  K>ra  turf  of  120^  F.,  and  thus  madv  as  Huitl  aa  iMiHMMe,  I 

3  the  tiylJiiiler.     Pressiu-o  i»  tbeii  [tut  wpou  it  until  tlie  <ii 

I-  into  the  wood  with  a  power  ot  150  p»itud»  111*011  tlic  inch.    In  nhoiii  ilin* 

1  hours  the  wood  aliMorbs  tlie  prescribed  ftmouiit  of  vivumit^-,  wlik-b,  kiiIj 

the  best  houses,  is  never  less  ttuin  trom  thirty  pounds  to  Hlly  imhiiiIk uf 

'  ereosotp  to  a  loatl  of  Jifty  cubic  feet  of  timber;  e\-OTy  cuiiic  fitot  of  tiiotM 

liBH,  tlierefoi'e,  talieii  up  froui  six  |)ouiids  to  ten  pomidn  of  nil. 

The  pi-eserviitive  power  oi'  tlie  dead  nil  is  partly  due  to  the  antiseptir 
prniwi-tiesoftlie  creosote  jiiiil  jiiirily  tn  its  tilling  up  tlie  i>ore8  of  ilicwuud 
vritUatinil  whicli  gradually  I'esiiLtlii'Siinil  exeludeHiUrandnioiRtiire.  l>if 
foj-ent  \-iewa  are  eut«rt»ined  ol'  the  ijtnility  of  or«»ot«  wlttrli  ix  Ih^  MitlHi 
fur  tliis  purpose.  In  the  contracts  which  I  lmv«  prepitrcfl  for  lltv  ImliM 
railway  wurktt  I  Inive  pre«icTil)e<l  that  the  i;re«)sote  should  Iiiive  thv  W 
lortiDS  pi'oiKTtii'H:  "It  should  have  a  denwty  lit>tween  I.<U.'i  and  t.nU: 
it  siioidd  imt  di'piisit  any  iiymalliue  matter  at  a  temperature  of  Mt°  P.: 
it  should  ,\ii'!d  not  U-hs  Hum  live  percent,  of  crude  earhoUeiuiiil  tiia«aJ» 
tion  of  eaiisl  ie  potiiMh  of  Ihi-  di'osily  of  1.070  (14°  Twiwldle;)  mid  il  diwhl 
B*  furuish  niiivtyiier  cent,  of  liquid  oil  when  distilled  to  the  teui|K>nitnn-<il 
6(HP  F."  The  contracts,  which  I  have  lat4'1y  seen,  for  llit*  Dutub  govmi 
>  jneut  prc«cTtbe  that  the  creoMote  shall  be  clear  and  sliall  not  deposit  man 
l(|bMi  forty  i>er  cent,  of  naphthaiiue  when  cooled  to  tlie  t«m[»«nUi[n  «( 
iSP  Hitd  kept  at  that  tfinperatui-c  for  twenty-four  bourn.  ITeii*  an*  »i>Hi 
mens  of  creosote  fioio  coiuitiy  tar  whicli  fully  reidi/.e  those  prii|KTlii-:>: 
hut  this  sample  from  Loudou  tiu'  is  almost  solid  at  S2°. 

Another  use  to  which  dead  oil  has  lately  been  put  is  the  pr«<]iaratiMi 
of  a  dip  for  washinfj  .theep.  It  was  jiatentecl  by  TiU\  M'noii;r.d  in  INi". 
and  is  made  liy  heating  together  two  parts  by  weight  of  <lead  «»il  with  ow 
of  a  solution  of  caustic  soda  of  5(P  Twaddle,  (sj>,  gi-.  l.li.'iO,)  which  con 
tains  about  ftfteeii  percent,  of  soda;  and  to  thisisaddeil  one  part  of  tal- 
low, fat,  or  other  saponiliable  substance.  The  mixture  which  is  tbos 
obtained  has  the  apiiearance  of  a  very  dark  soft  soap,  and  it  is  eitW 
smeared  upon  the  skin  of  the  animal  or  dissolved  in  water  and  use«l  *■• 
a  wash. 

The  GREASY  MATTER,  OR  GREEN  OIL,  wliicli  follows  the  dead  oil  ill 
the  distillation  of  coal  tar,  is  used  for  making  railway  grea.s<',  with  n-sin. 
oil,  &c.;  and  the  pitch  which  is  the  residual  product  of  the  di.stillalio'i 
is  largely  employed  for  all  sorts  of  puriH>ses. 

lAHtking,  therefore,  at  the  comiiositions  of  the  prineijial  pn>diict>i>f 
coal  tar  distillation,  it  maj-  be  said  that  the  crude  naphtha  contains  ce rtaiu 
alliaceous  oils,  with  la-nzole,  toluole,  xylole,  cumole,  and  a  little  eynuJf. 
iK'sides  the  nioif  volatile  basic  eoiajtounds,  as  pyridine,  picoliue,  lulidiin'. 
eolli<line,  and  a  little  aniline,  with  from  two  to  tlm-e  jht  cent,  of  carkilif 
acid  and  a  little  iia]ihtbaliiie. 

LiuiiT  OIL  contains  cumole,  syniole,  and  the  other  less  volatile  hydm 
carbons,  with  a  huge  amout  of  uaphtlialine,  and  the  den.'ter  alkaloids. :t> 
coIJidinc,  auiVine,  tuVttlvUwe,  vuvd  even  a  little  chinotiuc;  besides  which  ii 
coiitiliua  from  ten  to  twenty-  \wi  t«\A.  o^  iskXwKw,  m\<\  ctesj-lic  acids. 
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Heavy  oil  consists  chiefly  of  hydrociirbons  which  have  not  been  well 
stndied,  and  the  basses  which  have  a  high  boiling  point,  as  chinoline, 
lepidine,  and  cryptidine,  with  small  quantities  of  cmnidine  and  cymidine, 
and  from  seven  to  ten  per  cent,  of  carbolic  and  cresylic  acids. 

Carbolic  acid  (C12H6O2),  or,  as  it  is  sometimes  called,  phenic  acid,  is 
hirgely  in  demand  for  making  dyes  and  for  disinfecting  purposes,  and  it 
is  most  profitably  extracted  from  the  light  oil  before  it  is  distilled  for  ben- 
zole, &c.  The  naphtha  which  flows  over  between  IM)0^  and  400^  F., 
and  which  has  gravity  below  900,  is  best  suited  for  the  preparation 
of  carbolic  acid ;  for  although  there  is  much  acid  in  the  heavier  oils,  yet 
they  are  so  nearly  of  the  same  gravity  as  the  alkaline  solution  used  in 
extracting  it  that  there  is  great  difficidty  in  separating  them.  The  light 
oil  is  well  shaken  with  about  one-third  of  its  bulk  of  a  solution  of  caustic 
soda  of  from  14^  to  IGo  Twaddle  (1.07  to  1.08  sp.  gr.)  and  containing  from 
five  to  seven  per  cent,  of  alkali.  After  standing  for  some  time  the  oil 
separates,  and  the  alkaline  licjuor  may  be  drawn  off  by  means  of  a  syphon 
This  is  to  be  neutralized  with  sulphuric  or  muriatic  acid,  and  then  the 
carbolic  acid  floats  as  a  dark  brown  oil.  This  is  the  crude  acid  of  com- 
merce, and  when  purified  by  means  of  sulphuric  acid  and  careful  distil- 
lation from  chloride  of  calcium,  it  forms  the  camphor-like  substance 
which  you  here  see.  It  has  a  peculiar  creosote-like  smell,  and  when 
largely  diluted  with  water,  even  to  the  extent  of  1  part  in  10,000,  it  has 
a  sweet  taste.  It  is  a  very  powerful  caustic,  turning  the  skin  white  and 
quickly  raising  a  painless  blister.  The  specific  gravity  of  the  pure  acid 
is  1.0C5.  It  melts  at  from  95o  to  98°  F.,  but  the  merest  trace  of  water 
will  lower  its  melting  or  congealing  point,  so  that  this  is  the  test  of  the 
quality  of  the  acid.  It  boils  at  309°  or  370o  F.,  and  it«  vapor  burns 
with  a  sooty  flame.  If  it  be  p«assed  through  a  red-hot  tube  it  is  de- 
comiK>sed,  forming  napthaline  and  other  hydrocarbons ;  and  if  it  be 
heated  for  some  time  with  ammonia  in  a  closed  tube,  at  a  temperature 
of  from  400O  to  500^  F.,  it  produces  aniline  and  water  thus : 

Cl2H602-fNIl3  =  C,2H7N-|-2HO 

Carbolic  iicid.  Aniline 

It  combines  with  alkalies  to  form  salts,  but  the  combinatitm  is  very  feeble, 
for  the  acid  is  set  free  by  heat  and  even  by  the  carbonic  acid  of  the 
atmosphere,  so  that  the  common  preparation  of  it,  carbonate  of  lime, 
•  slowly  evolves  carbolic  acid  when  it  is  exposed  to  the  air. 

The  acid  is  a  very  powerful  antiseptic  and  disinfectant.  It  is  especially 
destructive  of  the  lower  forms  of  organic  life,  and  hence,  perhaps,  its 
value  as  a  disinfectant.  Several  varieties  of  the  acid  are  now  prepared 
and  sold  for  general  and  medical  purposes,  and  the  experience  of  the  last 
few  years  has  proved  it  to  be  an  important  hygienic  agent.  Its  use  in 
the  preparation  of  dyes  will  be  explained  dii'cctly. 

The  other  acids  of  coal  tar,  as  cresylic^  (C14II8O2,)  phlorylic^  (CiellioOi,) 
ro9oli€y  (C24H12O6,)  may  be  obtained  by  the  use  of  a  stronger  alkaline 
solution  as  recommended  by  Laurent.    A  saturatieOL  ^oYvvWovi  qH  \yQ\aL^\^ 
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I  aAAvA  to  tlio  iiiiseil  light  oil  and  heavy  usiplitlin.  auil  then  t4vatc<l  witli  n 
I  little  powdered  caustic  |K)tnsIi,  will  inodnci'  a  luutfiua  troin  wliicli  ilw 
Qoattticked  liquid  oil  may  be  se))arutcd.  liy  ilisMolvtUf!  it  iti  a  small 
[  quantity  of  water  nud  allowing  it  to  Htand,  it  («!parat<'8  into  two  Ift.^en*— 
L^n  upper,  oily  layer,  which  is  of  no  uav,  and  a  lower  layer  which  rontaiM 
I  the  tar  auids.  Wheu  tlif^  is  neutralized  with  mnriatic  a<-i<l,  the  cnule 
.  Bcids  float  as  an  oily  layer,  and  may  be  neiiarated  n-oiii  each  otbt-r  by 
I  frnL'tiouiil  distillation. 

IV. — SPENT   OXIDK   OF   IRON. 

Thia  ia  t)io  next  Kultstanee  in  order  of  the  purifientloii  of  eoal  giw.    Is 

'  its  fresli  state  the  lijdrated  t>eroxide  of  iitin  freely  abaorbs  the  Kulpbn- 

retted  hydrogen  of  foul  gas,  forming  the  black  ituliiliide  of  iroiii    <>n 

..«xiioHure  to  the  au:  the  iniu  again  absorbs  oxygen,  and  iHrvomra  revirrd, 

I  the  sulphiu-  which  it  had  before  taken  in  as  wnlphiirette^l  hydrogen  being 

'  set  free  among  the  particles  of  the  oxide.     In  this  mmmer,  by  n  siwre* 

sidii  of  foulings  and  reTi^itications,  the  oxide  1)eeo)ntm  ao  charged  witb 

1  flidpliur  as  to  be  niiflt  for  use.     It  theu  contains  from  thirty-Brf  to  llfly- 

'   seven  iier  cent,  of  sulphur,  the  average  Ix-ing  about  forlylwo  [kt  «^i.; 

»nd  although  it  is  useless  at  the  gas  works,  it  is  of  somit  viUuein  thvptv- 

dnetiun  of  oil  of  vibiol.    Special  furnaces,  howeiver,  are  nvc(>aaat>'  for  iu 

coniliustioii.  lor  as  it  eoiitaitiH  about  twenty  Imt  crnt.  of  sawdnst  It  i* 

not  caiiablf  of  bcinj{  uw^d  in  ordinary  i*nlphnr  I'unimi-s.     At   M.-s.-t*. 

LaweH  aud  Messi-s.  Hills,  where  I  have  seen  the  six'ut  oxide  largely  used 

for  nnikiiig  suljihuric  acid,  the  furnaces  are  constrncted  with  vcr^'  lon|! 

tlue.t,  for  tin'  purpose  of  completely  burning  the  organic  vaiM>r  iM-fore  it 

enters  the  vitriol  chamber,     Kach  furnace  is  about  twelve  feet  long  and 

eighteen  iin-hes  sijuare,  with  a  floor  of  fti'e-brick,  upon  which  the  oxidf 

burns.     It  takes  about  two  and  one-half  cwt,  of  oxide  at  a  charge,  and 

it  burns  eontiuntmsly  for  twelve  hours.    The  air  is  admit  ted  byaslidinf! 

door  ill  thmt,  and  the  gaseous  products  are  conveyed  fnim  the  furnace*. 

wliidi  are  placed  side  by  side,  aud  iu  three  tiers  over  each  other,  to  a 

coninum  flue  at  the  back,  and  this  is  extended  backwards  aud  forwanls. 

l>elowand  above,  so  as  to  prolong  the  combustion  to  the  greatest  cxtetit 

before  the  vapors  enter  the  vitriol  chaudier,  for  if  the  combustion  is 

not  complete  theiv  is  a  considerable  waste  of  nitre  ;  as  it  is,  iinleed,  thr 

«puiuiity  of  nitit'used  for  the  oxidation  of  the  sulphurous  acid  is  idw.iy* 

about  half  as  nuiclb  more  as  is  re(iuired  with  native  sulphur  or  pyrit*'!^ 

1  think  the  process  might  be  very  considerably  improved  by  eontinnons 

instead  of  inteniiittent  burning,  and  there  is  no  reason  why  the  nsenf 

siiwdust  may  not  be  abandoned  altogether,  aud  spent  oxide  emplovtil 

in  its  place. 

V. — SPENT  OR   REPtSE  LIME. 
This  is  generally  a  very  pi-otitless  material — in  fact,  the  blue  billy  fri'm 
the  wet-lime  ptiriftera  \«  ■uKa,v''^*Vii  q?  w\v  Bort  of  application  but  that  oi 
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Intiog.  Dry  lime,  however,  is  not  so  unmanagable  a  product,  for  if  it 
is  treated  properly  it  need  not  occasion  offense;  and  when  it  is  well 
weathered  it  is  of  some  value  to  the  farmer.  Professor  Voelcker  has 
inquired^  very  fully  into  this  matter,  and  he  states  that  it  is  useful  to 
certain  soils  on  the  following  account : 

1.  It  improves  the  texture  of  stiff  clay  soils'  by  lightening  them,  and 
of  light  sandy  soils  by  giving  them  solidity. 

2.  It  neutralizes  the  acidity  of  some  soils,  and  breaks  up  the  organic 
matter  of  soils  which  are  too  rich  in  humus,  making  them  more  fit  for 
the  sustenance  of  plants. 

3.  It  acts  on  the  granitic  constituents  of  a  soil,  and  sets  free  the  alka- 
lies, thereby  making  the  mineral  elements  of  it  avaihxble  as  food  for  the 
plant:. 

4.  It  supplies  food  to  the  plant  in  the  form  of  sulphate  of  lime,  which 
is  especially  useful  to  the  legumihosae. 

And  he  concludes  that  well- weathered  gAs  lime,  judiciously  applied  to 
a  proper  soil,  is  most  useful  to  many  plants,  as  clover,  sainfoin,  lucerne, 
peas,  beans,  vetches,  and  turnips ;  and  that  it  is  a  good  fertilizer,  for  per- 
manent pasture,  especially  if  the  land  is  deficient  of  lime.  On  natural 
grasses  the  best  farmyard  manure  often  pA)duces  but  little  improvement 
until  a  dressing  of  lime,  marl,  or  gas  lime  has  been  applied  to  it;  the 
latter,  more  particularly,  destroys  the  coarser  grasses,  and  favors  the 
growth  of  a  sweeter  and  more  nutritious  herbage.  It  also  destroys  moss, 
heath,  feather-grass,  and  other  plants  which  are  characteristic  of  i)eaty 
land.  It  is,  therefore,  especially  suited  for  the  improvement  of  such 
land ;  and  so  it  is  for  the  laud  which  Ls  deficient  of  lime,  and  which  causes 
turnips  to  become  warty,  and  be  affected  with  the  disease  called  "fingers 
and  toes."  For  this  it  has  been  found  a  complete  remedy.  It  may  be 
applied  in  quantities  of  from  one  to  two  tons  an  acre,  and  even  more 
where  lands  are  very  heavy,  or  are  very  peaty ;  and  the  best  time  to 
apply  it  is  in  the  autumn,  when  vegetation  is  dormant,  so  that  it  can  not 
only  weather  before  the  spring  returns,  but  also  act  on  the  land  during 
the  whole  of  the  winter. 

One  special  precaution  is  that  the  lime  should  never  be  used  in  its  fresh 
state,  when  it  contains  sulphide  and  sulphite  of  calcium  in  such  propor- 
tions as  to  be  injurious  to  plants.  The  more  it  is  oxidized  the  better,  and, 
therefore,  when  it  is  drawn  from  the  purifiers  it  should  be  covered  with 
old  material,  so  as  to  prevent  smell,  and  kept  until  it  has  lost  its  activity. 
The  fresh  lime  contains  from  fifteen  to  twenty-five  per  cent,  of  quicklime, 
with  a  large  proportion  of  sulphide,  carbonate,  and  sulphocyanide  of 
calcium ;  and  even  after  six  or  eight  months  it  may  still  contain  a  nota- 
ble proportion  of  quicklime,  with  from  twenty  to  thirty  per  cent  of  sul- 
phate of  lime,  a  like  proportion  of  sulphite  of  calcium,  and  still  more 
of  carbonate,  in  which  condition  it  is  not  injurious  to  plants. 

In  many  places  farmers  are  glad  to  have  the  material,  and  will  give  as 
much  as  2».  a  load  for  it,  although  the  common  price  is  aboat  1««  ^\Qi^« 
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TI, — ACID  A^■U  OTIIEB  ABSORBESTS  OP  AMMONIA. 
Attbeoiiil  nf  till  tlie  iiuriflfis  there  may  bepliwcd  tlie  iimlfrial  nliiHi 
[  bos  been  pateuk'd  by  Messrs.  8ugilt;ii  aitil  Maryatt.  It  in  iiiMil*-  )i.t 
muiatetiin^  sawdust  nitli  sulphuric  acid  slightly  dihittMl  with  watvr,  hihI 
latiiig  it  ill  a  r«t4trt.  The  woody  mattt^r  is  iu  this  way  vbatTL-d  by  tlw 
l^'Acdd  and  coutaiiia  from  tlih'ty  to  forty-tive percent,  of  frt><>sulpburit-iu-id. 
l"Wbeu  it  is  eslmusted  by  being  chargt^  with  amnionin,  it  coiitaiii-i  furly 
fto  sixty  pex  cent,  of  aalt,  wbii'b  is  easily  washed  out  of  it,  lir-aving  llie 
I  chaired  sawdust  ready  for  auother  charge  of  acid.  The  material,  wilfa 
R  tlie  sulphate  of  aoimouia  in  it,  ia  fit  for  coiirei^ion  into  manure,  and  n 
p  woith  £5  or  £fi  {ter  ton.  Another  absorbent  of  a  like  nature  18  tltat  nuri 
rby  Mr.  Croll.  It  in  niadi;  from  the  spent  chloride  of  iDaiigiiDirNc  frtuB 
I  ^e  bleaching  works  by  adding  it  to  chalk  and  sawdUHt,  and.  wtien  sun- 
•  rated  with  nmnioiiia,  it  (^xintains  from  tbirtynine  to  forty  per  ceut-rf 
'  muriate  of  ammouiii,  which  m  eamly  obtaiued  (torn  it  either  by  vasking 
I  or  auhliuiiug. 

These  are  several  waste  products  of  the  niaunfa«'turt>  of  gai*,  aiitl  ii 
r  will  be  seen  that  iu  the  aggregate  their  value  is  not  lueousidcrublv,  ppc* 
Tided  they  are  utitizetl  to  the  fullest  extent. 

COAL-TAR  COLORS. 

1  will  now  make  a  few  I'emarks  on  thu  lu'oi-eaMi'.s  which  uiv  fallnirtd 
for  the  production  of  coal-tar  colors.  Most  of  them  are  derived  fnun  tlif 
naphtha  which  is  sold  an  forty  per  cent,  betiwle,  which  is  a  tiiixtiirc  of  b«i 
BMle  urn}  tohiole  with  n  little  .vvlolc.  The  first  step  of  the  prot-esM  i.i  m 
convert  the  constituents  of  this  naphtha  into  the  corresjHUKltug  nitru- 
com{>ouii(is,  by  carefully  mixing  it  with  fuming  nitric  iieid  or  with  a  nii:£' 
ture  of  two  parts  of  coninxm  nitric  acid  and  one  sut])buHe.  The  i-eiiciinD 
is  very  violent  if  the  tem|>eratun'  is  not  controlh'd ;  but.  with  proiw 
management,  the  three  liydi-ocarlwna  lose  each  an  eciuivalcnt  of  hyll^l^ 
gen  to  a  like  proixntion  of  oxygen  in  the  nitric  acid,  ami  gain  the  tvsi 
dual  peroxide  of  nitix>yen.     Thus: 

(',jH6+IlXO«=C,,IIiKO,+2IIO 

Ih-uiuk-.  Kltnil>eiii<i1p. 

C,.H8+nNOg-=Cijn,SO,+2HlO 

Tuluulv.  Nltivluluoli'. 

C,„lI,o+IINO«=C,6H9SO,+2IIO 


These  three  nitrocomiKmnds  constitute  the  dark  anilH*r-eoh)red. oiK 
lii]uid  which  floats  upon  the  acid  ;  and  when  it  is  separated  fnuu  tb( 
acid  and  w^Hbud  with  -^vater,  and  then  with  a  weak  solution  of  carlxiuulf 
of  smla,  it  constitHtes.  x\\>;  tvvvd*;  mttubenzole  which  is  U(«><i  for  the  nian 
ufactiire  of  aiiiliiii^  eoVwA. 
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It  has  a  strong  odor  of  bitter  almonds,  is  heavier  than  water,  and  is 
very  soluble  in  alcohol  and  ether.  If  this  cnide  nitrobenzole  be  sub- 
mitted to  the  action  of  a  reducing  agent,  each  of  the  nitro-conipoHnds 
will  lose  its  four  eciuivalenns  of  oxygen,  and  gain  two  of  hydrogen,  and 
be  thereby  converted  into  a  corresponding  alkaloid,  thus : 

Ci2n5N04+  6n=Gi2H7N+4HO 

Nitrob<>nzole.  Aniline. 

Ci4H7N04+6H=CuH9N+4HO 

Nitrotoluole,"  Tolnidine. 

C,6H9N04+ 6H=C,6H,iN+ 4HO 

Nitn>xylole.  Xylidiue. 

This  process  of  reduction  may  be  effected  by  sulphide  of  ammonium, 
(Ziiiiu's  method,)  or  by  the  nascent  hydrogen  evolved  when  zinc  is  treated 
with  dilute  sulphuric  aciA,  (Ilofmann's  method,)  or  by  acting  on  the  nitro- 
eomiK)unds  with  iron  and  acetic  acid,  (Bechamps's  process.)  I  show  you 
here  an  experimental  illustration  of  each  of  these  processes,  and  you  will 
observe  that  for  lecture  experiment  the  process  of  Tlofmann  is  the  most 
striking,  but  in  practice  the  method  of  Bechamps  is  the  most  economical. 

One  hundred  parts  of  the  crude  nitrobenzole  is  mixed  with  nearly  its 
own  weight  of  strong  acetic  acid,  and  to  this  is  added  little  by  little 
about  loU  parts  of  iron  turnings.  The  mixture  is  generally  made  in  an 
iron  retort,  and  after  being  well  stirred  it  becomes  hot,  and  soon  forms 
a  pasty  mass  of  oxide  of  iron  with  an  acetate  of  aniline  and  the  other 
bases.  The  reactions  are  somewhat  intricate,  but  they  may  be  practi- 
cally expressed  thiis — 

C,2H4N04+4Fe-f2HO=Ci2H7N-f2(FeA) 


Nitn)b(*nzole.  Auilino. 

And  the  same  for  the  other  nitro-compound,s,  so  that  theoreticiilly  the 
acetic  acid  should  act  indefinitely. 

The  mixture  is  then  submitted  to  heat  until  the  retort  is  nearly  red 
hot,  by  which  means  impure  aniline,  &c.,  distils  over,  and  when  this  is 
treated  with  a  slight  excess  of  lime  or  soda,  and  again  distilled,  it  yields 
the  crude  aniline  of  commerce.  The  best  product  is  obtained  when  the 
distillation  is  going  on  between  the  temperatures  of  340^  and  38Uo,  for 
as  the  tempeniture  rises  to  026°  two  new  alkaloids  are  produced,  which 
Hofmann  has  named  paraniline  (C24HJ4N2)  and  xenylamine  (C24II11N.) 

Other  processes  have  been  suggested  for  the  i)roduction  of  aniline  and 
its  homologues  from  the  nitrocompounds;  thus  Kremer  has  recom- 
mended the  use  of  finely  i>owdered  zinc ;  Wohler,  an  alkaline  solution  of 
arsenious  acid ;  Wagner,  the  ammoniacal  solution  of  suboxide  of  copper ; 
and  VoM,  an  alkaline  solution  of  grai)e  sugar ;  but  none  of  these  methods 
have  taken  the  place  of  Bechamps. 
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Tbe  crude  RiiilJne  of  coiumercet  which  i»  a  laixtui'C  of  kimUim*  aikI 
i  toluidine,  in  uutK  ur  less  deeply  rolored  li(|iiid  of  iiii  unilMrr  tint :  it  t» 
[  heavier  than  water,  and  it  acquires  a.  blue  or  red  color  by  various  osid 
[  bsiug  agents.  A  iwlntion  of  chloride  of  liine  turnH  it,  an  wc  see,  of  a 
[' l)lni8h-pur[>1e  color.  It  wniri  tliii*  iviu'tion  which  siig^cted  the  naiue  >if 
[  kyauol — lilneoil.  Acidulated  with  iiinixtnrc  of  equal  part*  of  wuti.Tiui<l 
'  strong  mUplmric  acid,  and  trcattil  with  pcr(»xide  of  mau(;aiie:8c  or  iM^roxitle 
[  of  IwkI,  it  produces,  as  you  obaervc,  n  rich  blue,  ('hromic  acid  makes  it, 
Ka8  yon  may  see,  of  a  green,  a  blue,  or  a  black  color,  aceording  to  tbe 
[-degree  of  oxidation ;  but  the  moat  remarkable  exiterlmetit  of  nil  ts  tin 
l^loratioii  of  the  aniline  when  it  is  acidulated  with  dilute  Mulpliitiic  aHil 
I  aiid  submitted  to  the  ai;tion  of  the  galvanic  battery.  At  the  i^iitiiiaia 
'■pole,  where  nxygeu  ia  evolved,  it  inst«ntly  bwioincs  bronze- green,  thn 
I  blue,  then  violet,  and  fiually  rwl ;  showing  that  the  coloration  of  tbp 
frikaloidisdue  to  the  nascent  oxygen,  and  that  the  tint  ■■orrespondafotlv 
dejrree  of  oxidation. 

The  crude  aniline  dissolves  to  somu  extent  in  water,  but  it  ixinon 
freely  soluble  iu  alcohol  and  ether.  It  readily  wmbtncH  with  acids,  flBil 
fbmis  crystalline  comiwunds;  hence  it  was  called  crystalline  by  Uaver 
I  dorlieti,  its  discoverer,  Tliese  salts  become  colorwl  on  exiwsiire  to  tbe  air. 
Thft  production  of  colors  from  this  litiufd  wm  the  remarkable  feAtim 
f  6t  the  Exliibition  of  1862.  It  dat^from  tlie  year  IJWfl,  when  Mr.  Pettin 
disi'oveivd  mid  patented  tlio  ]irocess  for  making  iv  rich  violet  fmui  iinilinr 
by  means  of  bichronmte  of  potash ;  but  it  is  right  to  say  that  sev«id 
chemists  had  long  before  noticed  the  fact  that  the  ssdts  of  aniline  were 
capable  of  produtnig  rich  colors.  Runge,  in  183.1,  obtaine*!  a  \iolet  blo# 
by  acting  on  one  of  the  oily  constituents  of  coal  tnr  with  chloride  of  lime. 
Five  years  afhjrwards  Fritzsclie  observeil  the  blue  coloration  i>f  aniliw 
with  chromic  acid,  and  the  like  thing  was  described  by  Beisenhirtz ;  but 
none  of  these  i-eactions  comnmnded  atteutioti  until  the  year  IS.*!),  when 
Messrs.  Gulnoii,  Mamas,  and  Bonnet,  of  Lyons,  intr(Hla<'ed  a  new  fsat 
pnrple  under  the  name  of  French  purple,  which  they  obtaiue<l  from  on'bil. 
and  which  became  a  favorite  and  fashionable  color.  Tbe  mauve  of  Mr. 
Perkin,  which  hud  been  for  three  years  before  the  public,  wius  so  maoh 
like  it,  that  it  rose  suddeidy  into  public  favor.  The  year  after,  in  185», 
M.  Vergiun,  of  the  tirni  of  Hi^naud  Brothers,  of  Lyons,  obtaine<l  a  bri!- 
lUmt  red  from  Ibe  same  base,  and  it  was  patented  by  them  under  tlw 
name  of  fnchsine.  These  two  residts  commanded  so  nnich  attention  that 
the  scientific  and  tecbni(;al  world  entered  verj-  earnestly  into  the  invfstj- 
gatiun  with  the  view  of  discovering  new  processes  of  nianufachire;  and  at 
the  present  time  we  have  the  means  of  making  almOHt  every  varietj"  of 
tint  from  ctmltar  products.  Moi^t  of  these  dyes  are  calleni  aniUne  ralor*. 
bat  in  truth  they  are  produced  from  toluidine  as  well  as  aniline,  and.  u 
we  shall  see  hcrent'tcr,  they  are  obtainei!  by  processes  of  oxidation  and 
siibstitntion.  They  are  generally  classi6ed  under  the  heads  of  vitilels 
it'ds,  blues,  greens,  WvwV.*,  ■jcVWy.-s,,  &c. 
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VIOLETS. 

These  have  received  a  variety  of  fanciful  names,  as  mauve,  violine, 
rosolaue,  tyraliue,  indisine,  harmaline,  imperial  violet,  regina  purple, 
&c.,  &c. 

The  first  of  them  was  obtained  in  1856  by  Mr.  Perkin,  whose  patent  is 
dated  the  26th  of  August  of  that  year.  His  process  is  to  add  equivalent 
proportions  of  diluted  solutions  of  a  salt  of  aniline  (generally  the  sul- 
phate) and  bichromate  of  potash.  A  good  proportion  is  two  parts  by 
weight  of  aniline,  two  of  bichromate  of  potash,  and  one  of  sulphuric  acid 
of  English  commerce.  The  aniline  and  sulphuric  acid  are  first  mixed 
and  then  dissolved  in  water.  To  this  solution  is  added  the  bichromate  of 
potash,  also  previously  dissolved  in  water,  and  after  being  well  stirred  they 
are  allowed  to  remain  quiet  for  ten  or  twelve  hours,  when  a  dark-colored 
sediment  appears.  This  is  to  be  collected  upon  a  filter  and  well  washed 
with  cold  water.  It  is  then  dried  and  treated  with  colorless  coal-tar 
naphtha  until  all  brown,  tarry,  and  resinous  matter  is  dissolved  away. 
After  this  it  is  again  dried  and  boiled  in  successive  portions  of  alcohol 
or  methylated  spirit  until  the  whole  of  the  violet  coloring  matter  is  dis- 
solved out.  The  spirit  solutions  are  then  distilled  in  order  that  the 
spirit  may  be  recovered,  and  the  residue  is  mauve.  It  amounts  to  only 
about  four  or  five  per  cent,  in  weight  of  the  aniline  used,  but  its  tincto- 
rial power  is  very  great.  In  this  condition  it  is  not  absolutely  pure, 
although  it  is  suflSciently  so  for  common  purposes.  To  purify  it,  it 
must  be  boiled  in  a  large  quantity  of  water,  and  the  solution  treated 
with  an  alkali.  The  coloring  matter  which  precipitates  is  to  be  collected 
npon  a  filter,  washed  with  water  until  all  trace  of  alkali  is  removed,  and 
then  dissolved  in  spirit.  If  the  spirituous  solution  be  evaporated  to  dry- 
ness, the  pure  coloring  matter  remains  as  a  beautiful  bronze-like  sub- 
stance. It  is  hardly  at  all  soluble  hi  water,  ether,  or  coal-tar  naphtha ; 
but  it  freely  dissolves  in  spirit  and  in  weak  acids,  especially  acetic.  Con- 
centrated sulphuric  acid  dissolves  it  without  decomposing  it,  and  forms  a 
dirty  green  solution,  which  becomes  of  a  beautiful  blue  color  with  a  little 
water,  and  a  violet  or  purple  with  a  good  deal.  It  is,  therefore,  a  very 
permanent  body,  although  it  will  not  resist  the  action  of  chlorine  or 
nitric  acid.  Beducing  agents,  as  sulphide  of  ammonium  or  protosulphate 
of  iron,  change  it  to  a  brown-colored  solution,  which  reacquires  its  vio- 
let tint  on  exposure  to  the  air.  Like  most  of  the  aniline  dyes  it  forms  a 
very  insoluble  colored  precipitate  with  tannin. 

Other  processes  have  been  patented  for  making  this  color;  thus, 
BoUey,  in  1858,  Beale  and  Kirkham,  in  1859,  and  Depouilly  and  Lauth, 
in  1860,  patented  the  use  of  chloride  of  lime  with  a  salt  of  aniline.  These 
solutions,  when  used  in  proper  proportions,  produce  an  insoluble  pui*])le 
precipitate,  which  is  the  mauve  of  Perkin.  It  is  purified  by  washing  it 
with  water  slightly  acidulated  with  sulphuric  acid,  then  dissolving  it  in 
concentrated  sulphuric  acid,  reprecipitating  with  water,  washing  it  with 
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[  wator  upon  a  Alter,  imd  lastJy  disRolviiiR  in  spirit.     In  1859  Mr.  Kay 

E  paU'iitctl  u  pi-oc(;»i4  for  olitiiiiiiug  it  by  iuldiiig  i>eroxitle  of  mnn^tifse  to 

aMruii^;  0i)littloii  of  Hiilpliate  of  auiliuo,  aud  kwjiiiig  tlif  mlxtiirR  for  nomt 

[lliourx  ut  the  teinpi-ratHre  of  boiling  Wiiter.    Tlie  piinJe  wiliilion  thus 

L'Obtained  it  Ut  bo  filtered  aud  precipitated  by  adding  auinioiiin  iiiitll  thr 

teidiHtieutralized,  »iid  tiie  prpcipitat*',  when  eollwt*d  uinjii  ii  Hltir,  w»«h(il 

E  frith  water,  and  tlieii  dissolved  in  Bpiiit,  forms  tJio  violet -e«lor»Hl  dye 

r<calle<l  barmalirie.    In  tbe  same  year  Mr.  U.  Prire  prndoeed  a  patt^nt  fw 

[  UAnufiU'tnriiig  the  color  by  means  of  peroxide  of  lead  inntead  of  [M>pnri(l* 

['itf  manganese,  and  Mr.  Clreville  Williams  obt»iued  a  pat^^Dt  for  iwrman- 

I  gaOHte  of  potHsli.    Tbe  year  after  (1860)  there  wi*ns  wveni!  iKiietum  for 

I  it,  as  Mr.  Stark'fl,  iritli  ferricyanide  of  potajisium,  iHid  Miwsts.  Dale  mmI 

Care's,  with  jKrebloride  of  copper  and  chloride  of  wKliiiin. 

In  the  year  1801,  Mr.  Adam  Girard  observeii  that  «  piin>le  color  eonW 

I  Ite  obtained  fhim  aniline  red  by  mixing  it  with  its  own  weight  of  aniliiM 

■tod  exposing  it  for  several  honrs  1«  a  teinpemture  of  350o  Fahrf-nhril. 

I  which  is  a  little  short  of  the  boiling  point  of  aniline.    The  mixmrM 

[  Employed  were  etjual  parts  of  drj-  muriate  of  rosauiline  and  aniline,  awl 

'  the  product,  which  ia  a  reduced  condition  of  aniline  rvA,  is  wH»h(il  witU 

[  Tater  slightly  acidulated  with  muriatic  acifl  until  all  the  tinaeU'*!  im 

0  and  aniline  red  are  removed,  and  the  pure  purple  remBltui.    Thit 

PIb  dissolved  in  spirit  of  acetic  acid,  and  forms  the  dye  eallml  Inipmil 

pnrple.     In  the  ycsir  iullowing,  (lS(iJ,)  Mr.  Ntcluil.tini  nhiained  hi»  iHiIonl 

for  procuring  the  same  color  by  merely  heating  mugenta  or  aniline  iwl 

to  a  teni|ieratnre  of  from  3\KP  to  4^(1°  Fahrenheit.    The  substance  6r« 

melts,  and,  after  evolving  ammonia,  is  changed  into  the  purple  whicb 

he  nuniefl  Krt,Hna  purple. 


ctUk'd  fiii'lisiui,  i'iist'ii]i',ii''.:ili'i[ie,  ntsaniline,  Mugenta,  Solferino.andotfaei 
l'au<'ifiil  iiaini's.  ;irt-  cuLisiiiciious  in  the  American  section  of  the  I*)wu 
ExIiiliiiiiiiL  i>t  tliis  year.  Tliis  ctilor  was  obtained  by  Dr.  Hofmnnn  as  hi 
buck  as  the  year  l.H4.t,  when  he  was  experimenting  on  aniline  with  fuming 
nitric  acid;  and  litYeen  years  later, in  1858, he  again  obtaini'd  it.  when  fc 
was  studying  the  reactions  of  bichloride  of  cnrlMJU  un  aniline.  He  fuuml 
iudeetl,  that  when  three  parts  of  aniline  were  heaie<i  with  oni'  |Mtrt  of 
bichloride  of  carbon  fur  sonm  time  a  rcsinou.s  mass  was  prmlueed,  whirlt 
ninushed  to  alcoliol  a  rich  crimson  color.  This  waa  aniline  re<i;  bat,u 
he  was  studying  the  reactions  for  other  ]>nri>o8es  than  the  formatiou  of 
coloif  d  prinlucts,  he  merely  noticed  the  fact,  aud  pnt  it  niwn  rt-conL  A 
year  iiftei-  Jlessrs.  Yergnin  and  Itt'iiaud  Bi-others,  of  Lyons,  discoven^ 
and  iHiIcnted  their  pmcess  for  making  fHchwine,or  aniline  re<l,  from  noi- 
line,  by  nieiins  of  bichloride  of  tin ;  and  thus  a  practical  valnc  was  givrn 
to  the  scienii  tic  researches  of  Dr.  Hofmann.  Fuchsine  is  obtaiueil  by  heal 
in;r  together  ten  |»iirt'*  of  aniline  and  six  of  anhydrous  bichloride  of  tin 
ill  a  fjljtzcti  ii'on  ves!w\  tov  fttte«u  tn  twenty  minntes.     The  temperature 
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slioald  be  about  that  of  the  boiling  point  of  the  mixture,  (302o  F.)  At 
first  the  mixture  becomes  yellow,  then  gradually  more  and  more  red,  until 
the  liquid  mass  looks  black.  When  this  occurs  it  is  allowed  to  cool,  and 
the  mass  is  treated  with  a  large  quantity  of  boiling  water,  which  acquires 
a  rich  crimson  coloi*.  This  is  the  dye,  and  it  may  be  used  at  once,  or 
purified  by  adding  to  it  a  quantity  of  common  salt,  in  which  solution 
the  dye  is  insoluble.  The  precipitated  coloring  matter  is  allowed  to  sub- 
side, and,  after  being  collected  upon  a  filter,  it  is  dissolved  in  spirit,  or 
acetic  acid,  and  so  forms  the  red  dye.  The  i)rocess  patented  by  Mr.  Da^id 
Price  in  the  year  following,  (1859,)  was  to  act  upon  a  solution  of  sulphate 
of  auiline  with  peroxide  of  lead,  by  boiling  them  together  in  the  pro- 
I>ortion  of  one  equivalent  of  the  former  to  two  of  the  latter,  until  the 
solution  acquires  a  deep  red  color.  This  is  filtered,  and,  after  being 
concentrated  by  evaporation,  it  is  again  filtered  to  separate  a  resinous 
substance  which  forms  in  it.  An  alkali  is  then  added  to  iHHitralize  the 
acid,  and  the  coloring  matter  is  i)recipitated  as  a  dirty  brown  powder. 
When  this  is  collected  upon  a  filter,  washed  with  water,  and  dissolved 
in  spirit  or  acetic  acid,  it  forms  a  beautiful  red  dye,  which  is  fit  for  use. 
Messrs.  Simpson,  Maule,  and  !N^icholson  used  this  process  very  largely 
until  the  beginning  of  the  year  1800,  when  Dr.  Medlock  committed  to 
them  his  patent  for  making  aniline  red  by  means  of  arsenic  acid.  The 
process  now  followed  is  to  mix  together  a  highly  concentrated  solution  of 
arsenic  acid  with  aniline,  using  the  latter  a  little  in  excess.  A  good  proi>or- 
tion  is  twenty  i)arts,  by  weight,  of  sirupy  arsenic  acid,  containing  seventy- 
six  j}ev  cent,  of  the  solid  acid,  and  twelve  of  commercial  aniline.  In  this 
manner  a  pasty  mass  of  arseniate  of  aniline  is  formed,  and,  when  this  is 
heated  for  some  time  at  a  temperature  of  about  300o  Fahrenheit,  it 
intumesces,  and  at  last  forms  a  dark-colored  liquid,  which,  on  (pooling, 
sets  into  a  resinous  solid,  with  a  bronze-like  luster.  The  crude  coloring 
matter  thus  obtained  is  very  soluble  in  spirit  or  wjiter,  and  may  be  at 
once  used  for  dyeing  puqioses,  but  it  is  better  to  purify  it  by  adding  a 
slight  excess  of  slaked  lime  to  theaquecms  solution,  and  so  preciiiitating 
the  coloring  matter  with  the  insoluble  arsenical  salts  of  lime.  The  mixed 
precipitates  are  collected  upon  a  filter,  and  the  coloring  matter  dissolved 
out  with  acetic  or  tartaric  acid.  Another  and  better  method  of  jmrifi- 
cation  is  to  dissolve  the  cnide  mass  in  dilute  nuiriatic  acid;  then  to 
filter,  and  to  precipitate  by  adding  a  slight  excjess  of  alkali,  (carbonate 
of  soda.)  The  color  thus  set  free  is  to  be  collected  upon  a  filter,  w^ashed 
with  water,  and  then  dissolved  in  spirit  and  acetic  acid. 

Another  variety  of  aniline  red,  the  nitrate  of  rosaniline,  or  azaleine, 
has  been  extensively  manufactured  in  England  by  the  process  of  ^Ir, 
Perkin,  and  in  France  by  that  of  M.  Geber  Keller.  IVIr.  Perkin  heats 
a  mixture  of  aniline,  or  its  homologue^,  with  dry  pernitrate  of  mercury 
for  some  time  at  a  temperature  of  347^  F.  The  mixture  first  becomes 
brown,  and  then  gradually  acquires  a  dark  crimson  color,  during 
which  time  the  mercury  is  reduced,  and  settles  to  the  bottom  of  th<i 


nOft  PAHIH   maVEBSAL  BXP08ITI0S. 

''  fiisedniixtiiri^i.    On  jiouring  It  off  and  allowing  it  to  <>ool,  it  ronunamliil 

I  masa  of  impure  uitnit«  of  rosaniline,  wUirb  may  b«  ]>iirifl(yj  by  <liDMilv- 

.  jng  in  watpr,  aod  precipitatiug  witli  common  «alt.    M.  Otrber  KfUtfri 

I  proco«»t  \»  nearly  similar,  except  that  h«  iiw»  a  lowof  t«ni]>emljirc.    lU 

\  takes  t«^u  parts  of  aniline  and  seven  or  figlit  {»ai-t«'or  dry  |>«rultnil« «tf 

I  mervury,  luid  beats  the  mixtnre  for  M^renil  hours  in  »  both  of  ImtUag 

'  Tat«r.     MfiHsrs.  I>ale  and  Garo  obtuni  tht^  color  by  hvating  a  luixtan 

of  er[iial  jtarts  of  anilino  anil  pnwdored  Ditratn  of  lead,  sod  tJien  adding. 

Ifttle  by  little,  a  funrllj  {nirt  of  iinbydronH  pboMpborie  acid.     Other  pro- 

8  have  also  bein  iintcnt.-d.  iis  that  of  F-iiutb  and  Deimidly,  (IWfiO.) 

'  irith  nitric  auid;  tbiit  of  Smith,  (1800,)  with  pen-hlorid^^  uf  atititi)«ii.T, 

*  antiinoiiic  acid,  peroxide  of  bismnth,   stunnic,   ferrle,  menrurie,  and 

ODpric  oxides;   and  Qerber  Keller  has  clatmod  almost  evi<ry  cbmniiu 

metallic  salt  that  is  known.    Ah  might  be  ex[)ect«d4  a  numlivr  of  thoHt^ 

processes  are  pmt^tiually  useless,  and  have  bet>u  elnimeil  for  nu  otk|fl 

purpose  tJian  that  of  auticipating  the  proHts  of  fntnre  diwwveriea.    ^M 

&SU.TSR    BLIT£», 

I  called  azeleine,  Blen  de  Paris,  Bleu  de  Lyons,  Bleu  tie  Malhons**.  Sr.  Sooo 
k  sStur  tlio  discovery  of  auiliue  red  it  wax  obse^^'ed  that  certain  rednriBit 
Vftgeuts  had  the  pro[)erty,  when  heated  with  it,  of  changing  its  cilor  ut 
a  pun''"  "i"  bl'iP-  Mr.  ('harles  Laiith,  for  example,  in  IKtlO,  di-v-nlvd 
the  bbio  color  which  was  obtained  from  azaleioe  (nitrate  of  rosaniline) 
by  means  of  protochloride  of  tin,  aldehyde,  the  natural  essenrett,  &f.; 
and  M.  Kopp  demonstrated  that  the  same  color  was  product  from  ani- 
line red  by  means  of  wood  spirit.  But  as  none  of  these  coh>rs  were 
permanent,  they  were  disregarded.  In  1801  MM.  Giranl  and  De  Laire 
procured  their  iin[)erial  ]>nrple  iu  the  manner  already  menlioiied,  by 
heating  equal  weights  of  aniline  and  drj'  muriate  of  rosiinibne,  at 
a  temperature  of  about  350°  F.  for  several  hours.  If  the  puqile  ii 
wanted,  the  masn  is  merely  treated  with  dilute  muriatic  acid  until  it 
loses  its  excess  of  aniline  and  aniline  red;  but  if  a  pure  blue  is  retpiireil, 
the  acid  treatment  is  continued  until  all  the  reil  tint  is  rernove<l,  and  a 
pure  blue  i-emuins.  This  is  finally  dissolved  in  acetic  acid,  or  aielliv- 
lated  s])irit,  and  the  blue  dye,  called  Bleu  de  Lyons,  is  obtaiiie<l.  Ilie 
same  bine,  but  called  Bleu  de  Paris,  was  pro<'ured  by  MM.  Persot,  Df 
Luynes,  and  Siilvetat,  by  heating  a  mixture  of  aniline  and  dry  bichloride 
of  mercury  in  a  sealed  tube  for  thirty  hours,  at  a  temperature  of  3ij>i^ 
F.  The  mass  when  cold  is  dissolved  in  Itoiling  water,  and  the  rolor 
precipitated  by  means  of  common  salt.  This  oi>eration  is  rept>ated  until 
the  blue  is  quite  free  from  the  green  pigment  which  accom)taiiies  it. 

A  blue,  called  Bleu  de  Midhouse,  may  be  obtained  by  tbejvrocess  {Ml* 
entcd  by  MM.  Uros-Uenaud  and  Schteffer  in  18C1,  and  which  wnsistK  in 
boiling  a  solution  of  azaleiue  (nitrate  of  rosaniline)  nith  gum  lac  and 
carboiDite  of  soda  for  some  time;  and  another  blue,  naaieil  tuuliiie.  hits 
been  piXKiueed  \)y  iV.  MaTua*  Vi>'  n  like  treatment  of  a  substauce  ndW 


INDUSTRIAL   CHEMISTRY.  109 

peoniDe,  with  eight  times  its  weight  of  aniline;  and  the  residuum  is 
purified  with^a  succession  of  solvents,  as  water  acidulated  with  muriatic 
or  sulphuric  acid,  then  hot  naphtha,  then  caustic  alkali,  and  finally  with 
water  acidulated  with  muriatic  acid.  The  azuline  or  blue  color  which 
remains  is  soluble  in  spirit,  and  forms  a  rich  blue  dye. 

Blues  are  also  produced  by  the  action  of  numerous  oxidizing  agents 
on  aniUne  or  its  salts,  as  by  a  solution  of  hypochlorous  acid,  (Hofmann,) 
by  a  solution  of  chlorate  of  potash  and  muriatic  acid,  (Fritzsche,)  by 
peroxide  of  hydrogen,  (Lauth,)  by  perchloride  of  iron  or  red  prussiate 
of  i)Otash,  (Kopp,)  by  peroxide  of  manganese  or  pernitrate  of  iron 
and  hydrochloric  a<5id,  (Schenrer-Kestner,)  by  bichromate  of  i)otash 
and  acidj  (Willm,)  and  I  have  obtained  it  by  oxidizing  the  sulphate 
of  aniline  by  means  of  the  oxygen  disengaged  at  the  positive  pole  of 
a  battery.  In  all  these  cases  the  blue  is  very  difficult  of  solution,  for  it 
resists  the  action  of  every  solvent  but  strong  sulphuric  acid.  Taking 
advantage  of  tbis,  Mr.  Nicholson,  in  1862,  i)atented  a  process  for  purify- 
ing the  blue  coloring  matter,  by  dissolving  it  in  concentrated  sulphuric 
acid,  and  then  heating  it  for  half  an  hour  at  a  temi)erature  of  302^  F. 
By  diluting  it  with  water  it  is  precipitated  in  a  modified  condition,  for 
it  is  now  soluble  in  pure  water.  Dr.  Hofmann  ascertained  that  it  was  a 
snbstitution  compound  of  rosaniline,  in  which  three  equivalents  of 
hydrogen  had  been  substituted  by  three  equivalents  of  a  hydrocarbon, 
called  phenyl  (C12H5.)  He  therefore  named  it  tryphenylic-rosaniline;  and 
this  suggested  the  possibility  of  substituting  other  hydrocarbons,  a« 
methyl,  (C2H3,)  ethyl,  (C4H5,)  amyl,  (CioHn,)  &c.,  in  which  he  was  suc- 
cessful by  acthig  ui>on  rosaniline  with  the  iodides  of  these  radicals,  and 
thus  producing  ethylic,  methylic,  and  amylic  substitution  compounds  of 
a  rich  blue  and  purple  color,  called  Ilofinann's  blues.  Very  recently  the 
change  has  been  eftected  by  a  more  direct  process,  without  the  aid  of  the 
iodide,  but  by  heating  a  mixture  of  aniline,  muriatic  acid,  and  methylic 
alcohol  under  pressure,  and  then  treating  with  iodine  and  chlorate  of 
potash,  or  other  oxidizing  agent. 

ANILINE  GREENS. 

Most  of  the  blue  substances  just  described  become  green  by  the  action 
of  acids,  and  again  a<;quire  a  blue  color  when  they  are  washed  or  treat^^d 
with  alkalies.  It  has  also  been  noticed  that  in  certain  states  of  oxida 
tion,  aniline  acquires  a  green  tint;  but  all  attempts  to  utilize  this  color 
taAied  until,  in  1860,  Messrs.  Calvert,  Clift,  and  Lowe  patented  the  pro- 
cess for  producing  it  upon  the  fabric.  Their  £)rocess  wjis  to  prepare  the 
fabric  with  chlorate  of  pota^sh,  and  then  to  print  upon  it  with  acid  muri- 
ate of  aniline.  In  a  few  hours  a  beautiful  bright  green  color,  calle<l 
emeraldine,  gradually  appeared,  and  it  was  fixed  by  merely  washing  it 
with  water.  If  a  blue  tint  were  required,  the  fabric  was  passed  through 
a  solution  of  bichromate  of  potash,  when  the  oxidation  of  the  aniline 
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VdH  riinii'd  still  further,  imil  a  dark  iiiiligo-l>Iu<',  nilliil  itriiriiK?,  vm 
►  pr(tduce<l. 

A  gi-eeu  color  may  also  be  obtained  by  beating  a  inistnrv  of  twit  i«irw 
[  ftlolixine  with  tbree  part«  strong  Ritlpburic  acid  iind  niie'prtrt  vaiff. 
I'  Wtieu  tlie  solution  of  tbi^  fitebsine  i»  complel«  it  Ik  nllitwiHl  to  coo),  tuid 
f  four  imrtM  of  aldehyde  are  added.    Tbe  mixtaro  i»  a!!:niti  bi^atod  until  tl 

in  a  bright  bltio  color  withoat  a  ti-ace  of  violet.  It  \»  then  tn-aiwl  wilb 
,  a  boiling  solution  of  hyjwmilpbite  of  »od!i,  and  fllt<^rtHl.  Thv  rmidiit 
I  Ujion  tbe  filter  is  to  be  boiled  in  water,  and  tilten^l  while  hot.  Attn 
i  nandiu^;  twenty-four  bonrs  it  deposits  a  green  iireciiiltiilr, 

anilihe  black. 
Several  iiroeosses  have  been  propowd  fur  making  a  bhu-k  ilycftoa 
tuiliiif,  as  by  at^ting  on  aniline  nith  an  oxide  of  ehlorine,  uml  titm  wi^ 
'■  A  Bait  of  cojuwr ;  but  tbo  color  is  not  of  snffieiejit  imiMjrtauce  lo  rtm 
mand  attention. 

ANILINE  \"ELLOW, 

CalltHl  cbryHaniline  or  phosphiue.    This  color  wao  tirnt  obtained  b;  Mr. 

I  Kichobtoii  in  1861.    He  procured  it  from  the  rettiduutn  of  rusauiliQebt 

P^fae  action  of  steam,  whereby  a  dirty  yellow  mlntion  wat  o\>laiiied.    Un 

'  adding  nitric  ai-id  to  the  solution,  the  yellow  dye  you*  thrown  down  »  » 

Ditrate  of  tittle  KoUibility.  and  by  di-L'oiu posing  It  with  nil  alkali  thi-  hm- 

is  set  free,  which,  either  alouc  or  in  a  form  of  a  soluble  s^ilt,  comniuni 

cates  a  rich  yellow  c^olor  to  silk  and  wool. 

These  art  the  principal  colors  obtained  from  andine,  aii<l  it  nuiy  lie  of 
interest  to  exsiiniiie  the  loading  i>ro]>ert)e8  of  tlioHe  n-iuaiLaltU'  ron 
jKtunds.  At  first  you  will  ba^e  remarked  that  the  Iiom^  of  nearly  all 
tbe  aiiiliue  colors  are  ^ery  iiisolublo  in  water,  ether,  and  coal  naplilkk. 
They  lire  more  s.)lLihlc  in  wiiiii-  acidulated  Hith  the  tuiner.il  ariila,  aad' 
are  still  raont  solulih-  in  initii'  acid.  AlooUoI,  however,  is  the  great  m) 
vent  for  them.  Von  will  likewiseobser\'e  thai  they  are  generally  preoi|>i- 
tntcd  from  their  saline  solutions  by  alkalies  and  by  common  suit,  and  in 
this  manner  tllc.^'  are  generally  purified.  Tannin  also  prodmes  an  insul- 
ubie  eom|Hminl  with  them,  and  thus  they  are  often  tixeil  u|iou  vegetable 
fabrics.  They  are  prnlowed  with  great  power  of  resistauw,  for  Ihey  will 
beiir  (he  action  of  strong  sulphuric  acid  without  undergoing  d«-4-onip<>- 
sitioii,  but  they  cannot  resist  the  a.ction  of  jmwerfid  oxidizing  agents,  w 
chlorine,  chloride  of  lime,  or  nitric  acid,  Iteducing  agents  as  snlphiile 
of  aiiinundnm  and  protosulphate  of  iron,  destroy  their  color;  but  tbr 
action  is  init  permanent,  for  on  exj^sure  to  the  air  oxygen  is  altsort)^ 
and  the  color  reappears. 

The  bases  themselves  are  not  genenilly  colore<l,  biit  they  ac(|nire  tUeir 
chnracterisltc  tints  when  they  combine  with  acids.  1  have  here  the  oil 
orlcss,  or  nearly  colorless,  wdutitms  of  rosaniline,  maiuhie.  and  anilaie 
blue,  ami  you  wiU  r«mavk  tAu\t  tUvectly  I  ex^wse  them  to  the  vapors  of 
an  acid  {acetic)  Uieit  c\iMWiVftT\e,\;\<ita».\»,Ke^fts«. 
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The  tinctorial  power  of  these  dyes  is  remarkably  great.  If,  for  example, 
I  put  a  little  Mageuta,  mauve,  or  aniline  blue  upon  paper,  and  then  shake 
oflF  the  powder  as  completely  as  possible,  there  yet  remains  sufficient  to 
give  deep  tints  when  I  blow  a  line  spraj'^  of  alcohol  and  acetic  acid  upon 
the  paper. 

The  affinity  of  animal  substances,  as  silk,  wool,  feathers,  horn,  ivory, 
leather.  &c.,  is  so  great  that  the  dye  instantly  combines  with  them,  and 
produces  a  permanent  stiiin.  The  affinity,  indeed,  is  so  great  that,  as 
you  will  see  here,  a  piece  of  flannel  will  completely  absorb  and  remove 
the  coloring  matter  from  its  solution  in  water.  Vegetable  tissues,  how- 
ever, have  no  such  affinity  for  the  color,  and  therefore  processes  must  be 
adopted  for  fixing  the  dye  upon  cotton  and  linen  fabrics.  One  of  these 
processes  is  to  prepai'C  the  fabric  with  some  animal  substance,  as  albu- 
men, serum  of  blood,  the  caseine  of  milk,  or  the  gluten  of  wheaten  flour. 
Advantage  is  also  taken  of  the  power  which  tannin  luus  of  combining 
with  the  color  and  rendering  it  insolnble.  The  process  of  Messrs.  Puller 
and  Perkin  is  to  soak  the  cotton  tissue  in  a  decoction  of  sunmch,  or 
other  tannin  material,  for  an  hour  or  two,  and  then  in  a  solution  of  stan- 
nate  of  soda  for  another  hour;  after  which  it  is  dipped  into  dilute  sul- 
phuric acid,  and  is  then  ready  for  the  dye.  By  these  contrivances  the 
aniline  colors  are  made  fast  upon  all  kinds  of  vegetable  fabrics. 

Starch  api)ears  to  have  the  power  of  fixing  the  colors,  for  if  shaken 
with  weak  solutions  of  them,  it  will  absorb  the  color,  and,  by  falling  to 
the  bottom  of  the  liquid,  leave  the  solution  colorless. 

»    .  THEORY  OF  THE  FORMATION  OF  COLORS. 

The  rationale  of  the  change  which  takes  place  during  the  formation  of 
the  several  colors  is  not  altogether  clear,  although  there  can  be  no  doubt 
that  the  essential  part  of  it  is  the  oxidation  of  aniline ;  for,  as  I  have 
already  stated,  when  a  salt  of  aniline  is  exposed  to  the  actiim  of  nascent 
oxygen  set  free  from  the  positive  pole  of  a  galvanic*  battery,  the  characs 
teristic  tints  of  aniline  are  su(?cessively  and  quickly  produced.  At  first 
there  is  bright  yellow,  then  green,  blue,  violet,  and  lastly  red,  as  if  these 
were  the  successive  phases  of  oxidation.  The  researches  of  Dr.  llof- 
mann  have  demonstrated  that  all  the  aniline  reds  are  salts  of  a  well- 
defined  base,  which  he  has  named  rosaniline;  and  the  more  recent 
inquiries  of  MM.  de  Laire,  Girard,  and  Chapot(»aut  have  showfl  that 
there  are  four  such  bases  entering  into  the  composition  of  coai-tar  col- 
ors, as  violaniline,  inauvaniline,  rosaniline,  and  chrysotoluidine,  which 
form  an  arithmetical  series  advancing  by  successive  acklitions  of  C2II2, 
thus: 

Violaniline CaeHisNa 

Mauvaniline OsgHnNs 

Bosaniline C40H19N3 

Chrysotoluidiife C42H21N3 


Tliuse  colitr  bases  ate  perfectly  liouiologtms  in  iill  ivsiiwts,  for  tlii\v  Dot 
only  unit*  with  iu;iilB  to  foroi  salts  wbicli  ci-yHtalUze  very  Im-ly.  and 
whidj)iavt'jviiiiirkable>iiietorijilpower,biittlieyjil8ocoiitjiin  witLiu  ibem 
three  atoms  wltypicliydrogeu,  which  may  be  replnced  by  certain  rudicati, 
as  of  the  alcdliols,  &e. — methyl,  etliyl,  phenyl,  &c. — tbriiiing  derivative 
compiiiiiKls  of  like  ba.-jic  properties,  and  freijuently  of  high  tinetorial 
(]iiaUty.  . 

The  best  known  of  these  bases  is  rosauiline,  which  in  its  aiibydrons  " 
condition  is  repix'seiited  by  the  t'ornmia 

but  which  always  contains  two  atoms  of  water  in  the  hydrattnl  state  in 
which  it  is  set  free  from  its  eompuiuids,  thus: 

It  is  readily  obtained  by  decomposing  its  salts — the  aniline  re<ls — nilh 
an  exCess  of  alkali,  sothi,  or  ammonia,  and  in  this  state  it  falls  as  a  dirty 
yellow  or  bi-ownish-ycUow  precipitate;  but  by  carcfnl  puritte^tion  it 
occurs  as  a  colorless  base,  which  (jiiickly  In-comes  n)je-red  on  exi>«**ii» 
to  any  acid,  even  the  carbonic  acid  of  the  atmosphere.  It  is  neariv 
insolnble  in  water,  sli<;l)tly  so  in  ammonia,  and  very  soluble  in  nk-ohul. 
fonniti;;  a  <h'ep  red  solution.  Kllior  and  coid-tar  naplitba  have  no  solv- 
ent af'tiint  u|i(in  it.  It  eoiubiues  \vith  one,  two,  or  three  e4)uivHlenttii>f 
jici»i  to  lortu  sidts  wiiich  crystallize  very  readily,  the  first  of  them,  tbr 
iuono-aci<l  ^talts,  beini;  roinarkable  for  their  lustrous  metiillic  or  bronie- 
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Tike  fippenraticc  nnd  their  beautiful  rose-red  solutions;  these,  iudeerl, 
are  the  true  coloring  compounrta,  the  most  important  of  which  are  the 
Ibllowing : 

Fuchsine,  or  miiriatv  of  roRauiliue CiuH,bN3,HC1 

Aznleine  or  Magenta,  the  nitrate t'.iiH|»!Jn,HNO( 

Boseine,  the  acetate C^HiaNa.nCiUaOi 

It  was  the  last-named  salt  which  composed  the  splendid  bronze-like 
crystals  of  the  crowns  which  were  exhibited  in  18fi2  by  Mr.  Nicbolaoti. 
And,  besides  these,  there  are  sulphate,  arseuiate,  oxidate,  chromate,  tan- 
nntc,  &e.,  of  rosaniline.  Most  of  them  are  freely  soluble  iu  water  aud  Id 
spirit,  but  the  tannate  is  so  insoluble  in  water  that  it  is  used  for  fixing 
the  color  upon  calico,  and  for  recovering  the  dye  from  very  weak  solu- 
tions. To  this  eud  the  otherwise  waste  products  of  aniline  red  are 
^ated  with  a  fresli  infiisiou  of  nut-galls,  and  in  a  short  time  the  ros- 
tmiline  is  precipitated  in  the  form  of  a  magnificent  red  lake  of  tannate 
of  rosaniliue,  leaving  the  solution  quite  colorless.  This  lake  is  soluble 
in  spirit  and  in  acetic  acid,  aud  may  be  thus  used  for  dyeiug. 

The  salts  of  rosaniline  with  two  equivalents  of  acid  have  not  been 
studied,  aud  even  those  with  three  of  acid  are  not  of  any  technical 
value. 

Under  the  influence  of  reducing  ageuts,  as  sulphide  of  ammonium,  or 
the  nascent  hydrogen  evolved  from  zinc  when  a  solution  of  rosaniline  in 
muriatic  acid  is  left  in  contact  with  the  metal,  it  is  rapidly  decolorized, 
and  is  transfurmed  into  a  new  base,  which  Dr^  Hofmann  has  named 
leQcanJline.  This  is  effected  by  the  absorption  of  two  atoms  of  hydro- 
gen, thus: 


Ihe  new  base  occurs  in  the  form  of  colorless  acicular  crystals,  which 
t  BCffi^%ly  at  all  soluble  in  water,  but  freely  so  in  alcohol.  The  salta 
lit  are  also  colorless,  or  dazzling  white,  although  they  reacquire  the 
1  tint  of  rosaniline  when  their  solutions  are  exposed  to  the  action  of 
Sizing  agents  or  even  to  the  air. 
■.  Hofmann  has  ascertained  that  there  is  still  another  base  derivable 
I,  or  closely  related  to,  rosaniline — viz :  ehrysaniline.  It  is  procured 
1  the  residnal,  or  waste  product  of  rosaniline,  by  the  action  of  ^am 
and  nitric  acid,  as  I  have  already  described.  It  contains  two  atoms  less 
of  hydrogen  than  rosaniline,  and  therefore  it  stands  in  its  relation  to  this 
base  asl-osauiline  does  to  leucaniline,  thus: 

Chrysiiniliue 0,bII„N3 

Rosaniline C^HigNj 

LeacanQiue CwHhN, 

It  is  very  soluble  iu  water,  and  it  forms  yellow  suite  with  acids,  ouoof 
which,  the  nitrate,  is  a  very  soluble  compound.    The  solutious  of  the 
8ic 


J 
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ViiiKe  iitiil  of  its  salts  coiiimuuicate  a  splendid  (s^oMeii  y<^lluw  color  t» 
animal  tissues. 

Aniline  liliies  are,  for  the  most  piirt,  snbt^titiitinn  vomiwinads  of  an3iiB' 
red,  the  three  atoms  of  t^'pic  hydrogen  being  replaced  by  ttiree  of  n 
organic  radical.  The  blue,  for  csample,  wbieh  is  ]>rod»eie<L  by  tlie  sctiM 
of  Hniline  on  a  salt  of  rosiiniline,  is  a  compound  in  which  the  tbn-«  Atom 
of  hydrogen  are  replaced  by  three  of  phenyl,  thiin: 

Aniline  red,  or  roaaniline C,aH||M) 

Aniline  blue,  triphenylic  roRaniline ^''■i  (P  HI   i    ' 

And  itd  ]m>ilu(;tion  wbeo  aniline  ia  heated  vith  a  salt  of  ronatiitiiw  It 
aerompanietl  with  the  evolntiun  of  ammonia,  dixregardiug  the  arid  tt 
the  compound,  thus: 
r!.oH,„N,+3C„H,N=C„ {  jc^H,),  \  ^H-3KB, 

Other  siibstitiition  comjwuntls,  in  which  the  thn*  atoms  of  hydro- 
gen are  replaced  by  three  of  methyl,  ethyl,  amyl,  &c.,  Ubtc  be« 
pit>duced  by  Dr.  Hofmanu  by  the  action  of  the  iodides  of  tlie«e  nubcalt 
oil  the  saltA  of  rosaniline,  or  e\'en  by  the  more  simple  and  direct  pmcest 
of  heating  them  with  the  alcohols  of  the  radicals  under  preiwnn-.  AJI  Ihwe 
componnds  are  basic  in  their  (!hAnu!t«r,  and  tbey  mastly  form,  with  uw 
e<|uiva1ent  of  an  acid,  the  binfi  oolors  whivh  are  kuown  a»  Hofmnttt 
lihie  and  violet,  and  the  viulrt  of  Paris. 

Tlic  other  bases  of  anilinn  and  tuluidine  colors  have  not  Iset-n  m  w«J! 
stndied,  but  it  is  very  firobable  that  the  relictions  and  the  genexal  itwp 
erties  of  \-ioIaniline,  mauvauiline,  and  chrysotohiidine,  are  very  ainfU' 
to  the  preceding,  and  tlmt  they  are  (capable  of  formiug  the  like  ivductiffD 
uiid  Hubatitution  bases. 

CARBOLIC   ACID   COLOKM,  ' 

Fonr  or  five  dyes  have  already  been  jtroduwHl  from  this  unmpnaixL 
namely,  rosolie  acid  or  auriue,  peoniue  or  eomlUne,  aKulin^.  and  |Hak 
acid. 

Ro.solic  acid  is  eon  taiued  in  eonl-tar,  as  was  first  demonstnilfd  by  Ruosr 
in  1334,  who  extracted  it  from  the  dark  red-browu  retiidnal  pioduet  at 
carbolic  Acid  by  means  of  spirit;  and  on  treating  the  mtlntioD  with 
caustic  lime,  he  separated  a  brown  comimuud,  (hninohile  of  lime,)  awl 
obtained  a  red  Bolution,  (rosolate  of  lime,)  fj-oni  wbleh  he  precipitAtnt  thr 
rowlic  acid  as  a  dark  red  powder  by  the  aid  of  Hu<tic  acid.  Otbx 
observers,  as  M.  Tsehelnitz  in  1S5T,  and  Dr.  Ilugo  Mtiller  t^iUlalc. 
noticed  that  the  common  carbolatc  of  lime  of  romuierce  becai^r  Rdoa 
exposure  to  the  air,  and  that  this  was  due  to  the  fonniilioa  of  nMublt 
and  brunolate  of  lime;  but  we  arc  imlebt«d  to  Dr.  Angus Snith,siJ 
more  recently  to  M,  Jourdan,  for  an  explanation  of  tlie  (;)uiif^  vkieh 
tbUH  take  place  in  carbolatc  nf  lime,  and  for  xuggest  ionii  forapnm* 
for  making  the  dye  ui\  n  oumincrciiil  emde.    They  found  that  wken  tbt 
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vai>or  of  carbolic  acid  is  passefj  over  a  hot  mixtui-eof  soda  and  i>eroxide 
of  iDatigaiieKe,  or  peroxide  of  mercury,  oxygen  is  absorbed  and  rosolie 
acid  produced,  thus : 

Cnrlnlic  Hcld.  RiwdUi- iioid. 

The  resiilne  yields  to  water  a  rich  solution  of  roaolate  of  soda,  from 
which  the  rosolie  acid  can  be  obtained  by  precipitating  by  means  of  acetic 
acid.  » 

Tlie  production  of  acid  commercially  has  been  accomplished  and  pat- 
ented by  Messrs.  Guiuon,  Mamas,  and  Bonnet.  They  mix  together 
about  23  parts,  by  weight,  of  carbolic  acid,  10  to  20  of  oxalic  acid,  and 
from  7  to  14  of  commemal  sulphuric  acid,  and  heat  them  for  three  hours 
or  nntU  the  desired  color  is  obtained.  The  product  is  well  waslied  with 
water  to  remove  the  excess  of  acid,  and  the  residue,  which  is  impure 
rDSoIic  acid  (aui'ine,)  is  a  soft  pitchy  material  with  a  green  shade  of  can- 
tliarides;  but  as  the  acid  is  insoluble  in  water  and  cannot  well  be  fbced 
npon  fabrics,  the  patentees  have  converted  it  into  a  new  compomid, 
named  peonine,  by  iucoriwrating  nitrogen  with  it. 

Peonine  or  coralline  is  produced  by  heating  one  part  of  the  rosolie 
add  with  twopartsofamlnonia  of  commerce,  for  three  hours,  in  a  closed 
metallic  vessel  at  a  temperature  of  27(P  P,  The  product  is  a  thick 
liquid  of  considerable  tinctorial  power,  and  which  gives  with  acids 
A  deep  red  insoluble  or  fast  color,  which  may  be  so  applied  to  silk,  wool, 
and  other  textile  fabrics. 

Azoline,  as  I  have  already  stated,  is  a  blue  color,  produced  by  heating 

'  flvB  parts  of  peonine  with  six  or  eight  of  aniline,  and  keeping  them  at 
Dearly  the  boiling  point  for  80%'eral  hours. 

W     Picric  acid,  or  carbazotic  acid,  or  trinitrophenic  acid,  is  obtained  by 

"oxiding  carbolic  acid  with  nitric  acid.  It  was  formerly  procured  by  a 
like  treatmcut  of  indigo  and  the  yellow  resin  (Xantliorrhea  hastUis)  of 
AtutralLa,  and  also  by  the  action  of  nitiic  acid  upon  the  coal  najihtha 
which  distils  between  300°  and  400°  F. 

"Wlien  L'Arbolic  acid  is  cautiously  dropped  intti  strong  nitric  acid  it  is 
attacked  with  great  violence  and  with  a  hissing  noise,  as  you  may  ob- 
wrve;  and,  according  to  the  sti^ugth  of  the  acid,  there  are  produced 
one  or  more  of  the  following  substitution  compounds : 

OoPbolio  acid OuHgO, 

Mouonitroplieuic  acid CijHsNO^Oi 

Binitrophenic  acid CijH,(NO,),0, 

Trinitrophenic  acid CuHaiNOOaO, 

If  the  acid  be  strong  enough  the  last  compound  is  alone  produced,  and 
when  the  mixture  cools  it  deposits  crystals  of  picric  acid.    These  are 

.  pnrifled  by  diasolviug  them  in  water,  neutralizing  the  solution  with  car- 
bonate of  soihi,  evaporating,  and  crystallizing.  The  crystals  of  the  soda 
salt  yield,  when  they  are  decomposed  with  dilute  sulphuric  acid,  flue 
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yellow,  iiearly-lookiug  crystals,  or  plates  of  picric  acid.  Tln>y  are  aoh- 
ble  in  i'rotii  eighty  to  ninety  parts  of  colil  wattr,  nud  tbi-y  i>(w>h-j«  eonsd- 
erable  tinctorial  power — a  graiu  of  a<;i<l  in  300,00(1  fcraius  of  wati-r  will  ^n 
a  moderate  shade  of  yellow  to  1,000  grains  of  ailk.  The  folor  i»  ben 
applied  with  a  mordant  of  alum  and  ci'cam  of  tarljir;  oottno  fabrics  do 
not  retain  the  color,  and  hence  it  beoontes  a  test  for  snch  dsHOea  vhn 
mixed  with  wool  or  silk.  The  solution  is  verj'  bitter,  and,  as  it  is  not » 
poisonous  compound,  it  has  be«n  thought  that  it  might  be  luwvl  ln«t«ad 
of  hop*  for  beer.  It  forms  yellow  Halts  with  tlic  alkalies,  iind  with  n»rt- 
olHc  oxides,  and  most  of  them  are  highly  fulminating  or  exploitive  when 
heflted. 

If  picric  acid  is  Bubmitt«(l  to  tbf^  action  of  reducing  agents  it  prodiWM 
red  colons  of  great  beauty ;  thus  picrnmic  acid  ia  formed  when  tb«  acid 
if  reduced  by  means  of  a  hot  solution  of  protosulphate  of  iron,  ^WShkr,; 
or  by  the  aid  of  sulphuretted  hydrogen  or  sulphide  of  ainmMUNHt 
(Girard.) 

C„H,(NO,):^i+«HS=C„Hs(SO.},NO,4-.HO+8, 

Pii-Hc  urid.  Itvntmk  >rl<l. 

The  aeid  thus  obtjiiiied  is  in  the  form  of  brilliiuit  rubyrtnl  eryttak, 
whieli  are  soluble  in  alcohol  and  ether,  and  »lightl>'  !iobibl«  In  vmter. 

Isopurpnric  acid  is  another  red  product  of  picric  ucid.  4t  is  pnensdl 
from  it  by  the  process  of  M.  Hlasiwotz,  which  consists  in  diWM)I%'EDg  t«» 
parts  of  cyanide  of  potiissium  in  foui'  of  wsiter,  and  when  it  is  bvated  w 
a  temperature  of  140°  F.,  adding  little  by  little  a  solution  of  one 
part  of  i>icric  acid  in  nine  of  water.  The  liquid  evolves  ammonia  and 
prussic  acid,  and,  on  cooling,  deposits  an  abundant  crop  of  crjaHk 
These  are  washed  with  a  little  cold  water,  and  then  dissolved  in  boiNBK 
water  to  which  a  little  carbonate  of  soda  has  been  added  ;  as  the  iota. 
tion  cools  it  yields  tolerably  pure  crystals  of  isopurp«nit*i  of  poUA. 
They  have  a  red-brown  color  by  transmitted  light,  and  a  green  metallic 
by  reSet^ted.  By  substituting  ammonia  for  potash,  as  by  dis»nlvjii|:  tkt 
crystals  in  boiling  water  and  adding  sal  ammoniac,  there  are  formed,  m 
the  solution  cools,  beautiful  red  crystals  of  isopurpurat«  of  animom 
which  is  isomeric  with  the  brilUant  red  dyeoalledmurexide,  and  whirk. 
bat  for  the  cheaper  forms  of  aliiliue  colors,  would  have  been  an  impoft- 
aot  dye;  for  it  gives  to  silk  and  wool,  when  mordanted  nith  comdn 
sublimate,  a  magnificent  purple  rivalling  the  purple  of  Tyre ;  itnd  wiU 
R  mortlant  of  zinc  it  produces  a  brilliant  yellow.  The  colors  we  vaj 
fast,  but  they  will  not  resist  the  action  of  the  sulphurous  add  »a» 
stautly  fonnd  in  the  atmosphere  of  towns. 

We  know  but  little  of  the  homolognes  of  carbolic  acid — namel;,  a*- 
sylic  acid  (CuHbO,) — and  the  higher  members  of  the  series,  whivh  aV, 
Iterbaps,  be  capable  of  yielding  corresponding  colored  compouuda. 

NAPHTHALINE  COLORS 
have  not  yet  beeu  successfully  proilaced,  although  many  adenipls  ian 
bwn  made  to  wtft\ieil\n\\i\ft-wKS-,Mi*!i.w\,*at«  back  an  liS5.S8tK(tar 
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drew  attention  to  the  similitude  of  fliloioxyuaplitliaHf  aoid  and  the  I'ed 
coloring  constituent  of  madder,  (alizariue,)  there  bciug  retjuired  only  the 
substitution  of  hydrogen  for  the  chlorine  to  change  it  into  madder  red ; 
and  in  1801,  M.  Z.  lioassiQ  announced  that  he  had  actually  converted 
uaphthsiiiue  iuto  iklizariue.  His  process  was  first  to  act  on  uaphthaline 
with  nitric  acid,  and  so  ehango  it  into  binitronaphthaline,  thiis : 
C„H8-t-2  UNOs =C„Hfl(NO.),+ 4H0 

IfaphtliiiliaH,  IlLnUroiuipthallne.  ^ 

This  is  a  crystalline  body,  which  he  next  dissolved,  little  by  little,  in 
concentrated  sulphuric  acid.  The  mixture  wiis  then  heated  to  a  tem- 
perature of  392°  F.,  and  small  portions  of  granulated  zinc  were 
cautiously  added  to  it.  After  a  time  sulphurous  a(:id  began  to  be 
evolved,  and  the  nitronaphth aline  was  slowly  converted  into  a  red 
coloring  matter,  which  ho  thought  was  alizarine.  The  change  appear^, 
to  be  as  follows: 
^^  C„H6(N04),+HB^CjoHfl06+2NHj+2HO 

^^^M  BitdtrooiipUuillDe.  AUiiiHiM. 

^^B^  dilating  the  mixture  witli  eight  or  t«n  times  its  bulk  of  boiling 
^^Rber,  and  quickly  ttlteriug,  the  solution  yielded  as  it  cooled  bnlliant 
F  red  ciystals.  *  But  they  differ  from  alizarine  in  many  essential  particu- 
I  lars,  especially  in  not  giving  the  purple  and  chocoltite  tint«,  as  alizarine 
does,  irith  iron  and  alumina  mordants. 

Mr.  Ferkin  has  also  devoted  attention  to  this  subject,  but  Ids  labors 
have  not  been  veiy  successful. 

Naphtlialatuine  is  a  com^wund  which  bears  the  same  relation  to  naph- 
thaline that  aniline  does  to  benzole,  and  it  is  miule  by  somewhat  similar 
tnuisformations.  Messrs.  Calvert,  of  the  Tower  Chemical  Works,  have 
|Ht}daced  it  very  largely,  in  the  hope  that,  by  oxidation  in  the  same  way 
I  as  aniline  and  toluidine  are  oxidized,  colors  might  be  obtained.  In  this 
manner  Mr.  Brunner  produced  in  Mr.  Calvert's  laboratory  a  very  fine 
purple  by  beating  it  with  arsenic  acid.  M.  Du  Witdes  obtaiued  a  like 
result  with  the  nitrates  of  mercury;  and  M.  Eonssin  has  shown  how 
fobricj!  may  be  dyed  of  a  red  color  by  acting  on  muriate  of  napbthala- 
miue  with  nitrite  of  potash,  and  how  a  violet  red  tint  may  be  obtained 
by  heating  a  mixture  of  uaphthalamine  and  dry  bichloride  of  mercury 
iu  a  sealed  tube,  at  a  temperature  of  350°,  for  many  hours,  and  by  lieat- 
ing  a  mixture  of  muriate  of  napbthalamiue  and  protochlonde  of  tin  to  a 
"  temperature  of  472°  F.  The  purple  red  citlor  is  iu  both  cases  insolu- 
ble in  vater,  but  soluble  in  alcohol,  and  may  be  thus  used  as  a  dye, 
Heura.  Guinon,  Mamas,  and  Bonnet  have  also  proposed  to  use  it  in  the 
place  of  aniline  for  the  productiuu  of  a  blue  color;  but  I  am  not  aware 
that  any  of  these  processes  liave  been  put  iuto  actual  practice. 
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STBAEINE. 

MAJ^UPACTUBE  OF  CANDLES. 

The  name  stearine  does  not  represent  the  true  character  of  the  sab- 
stance,  (it  being  stearic  acid,)  but  as  it  is  one  accepted  by  the  industrial 
world,  it  is  proper  to  retain  it  This  substance,  the  result  of  certain 
chemical  processes,  is  now  manufactured  in  all  parts  of  the  world,  and 

speciiiuMis  in  block  and  in  tlu*  form  of  candles  are  to  be  found  in  Class  44 
of  almost  every  country  represented  at  tlie  Exposition.  Tin*  (piality  of 
tlie  product  does  not  vary  materially.  There  seems  to  be  rather  a  ^rreaN-r 
ran<::e  in  the  qualities  manufaetnred  in  some  eountrjes  than  in  xho<*- 
manufactured  in  otliers.  In  France  the  demand  for  quality  apjM'ar^ 
more  uniform  than  in  England,  for  in  lOn^hmd  a  lar«;e  nunilMT  of  s<»ft»r 
candles  are  in  ^'eneral  use,  while  the  univ(»rsal  demand  in  Franc**  is  loi 
a  hard,  white,  smooth  candle.  The  princi])al  dit!'erence  notii'cd  in  <'an«ilt 
stuffs  at  the  Exposition  is  tliat  some  area  little  more  mottle«l  than  otlurv 
This  is  attributable  in  part  to  the  difference  of  the  nu'thods  ot"  sajMHiif: 
cation — that  made  by  the  sulphuric  acid  saponification  bein;r  monMnottlMl 
than  when  treated  by  iinu';  but  my  observation  convinces  nu'  that  tlii- 
defect  is  [)rincii)ally  due  to  the  method  and  care  in  coolin;r  the  mehoi 
stearine  before  molding.  In  the  character  of  the  stearine  produrlN 
there  is  no  advance  on  the  Exposition  in  London  in  1S<»l*,  this  beiu;:  «hi«' 
to  the  fact  that  there  was  hardly  anythin«^  left  to  be  dcsii-cd  under  thi" 
head. 

If  we  are  enabled  to  make  such  beautifnl  candles  out  of  almo>;t  an^ 
description  of  fatty  matter,  it  is  entircOy  due  to  tin*  application  of  M»ir« 
of  the  most  inter<\stinj;  chemical  resnltson  record;  and  it  is  with  just  pH'l* 
that  France  ran  claim  the  dcveh>j)ment  of  the  whole  subject  tVoin  .t* 
incipiency  to  the  ])resent  ]>erf(»ction  of  the  industrial  procrs>rN.  Tli» -• 
labors  connneiu'cd  with  M.  Ibaconnot,  of  Nancy,  in  separatin*:  »>Uine  .1:  •: 
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st^aritie,  auil  were  esteutled  through  the  remarkable  scientific  researclies 
of  M.  Chevreul.  That  these  lalwrs  deserve  to  be  ranked  so  high,  i 
from  the  fact  that  they  were  made  at  the  biith  of  organic  diemistry  and 
on  a  most  difScolt  class  of  bodies,  about  the  nature  of  which  there  was 
no  correct  conception  and  when  the  analyses  of  organic  substances  had 
been  but  just  commenced.  Still  more,  M.  Chevreul  did  not  give  to  the 
world  the  results  of  his  labors  as  a  nmss  of  isolated  facts,  but  be  sys- 
tematized and  classiflf^d  new  ft<:ids,  new  bases,  and  \et\  to  us  the  chemical 
history  of  facts  almost  as  fidly  made  out  as  they  are  at  the  present  time ; 
and  tliCHe  have  contributed  as  much  if  not  more  than  any  class  of 
researches  to  give  direction  and  growth  to  oiganic  chemistry.  The 
decomposition  of  the  fats  and  formation  of  the  fatty  acids  developed  the 
fact  that  when  melted  and  allowed  to  cool  slowly  the  more  solid  acids 
crystallized  out  of  the  mixed  mass  iu  such  manner  as  to  allow  of  easy 
separation  of  the  solid  from  the  liquid  part,  which  fact  soon  suggestetf  a 
practical  application.  Without-,  however,  going  into  details  of  all  the 
known  processes,  so  fully  and  clearly  described  by  M.  Strasa  in  the  report " 
of  the  Espositiou  of  1855,  a  tolerably  comprehensive  review  of  the  sub- 
ject will  be  gi^en. 

In  1823  a  complete  account  of  the  labors  of  Che\Teul  was  published; 
at  this  i>erinfl  fruitless  efforts  were  made  to  manufacture  stearine,  but 
witiiout  success.  It  was  in  1881  that  Adolph  do  Milly  overcame  the 
[vactical  difBculties  of  mauufactnnng  stearine  on  a  lar^e  scnle,  ;ind  estab- 
lished this  branch  of  industry  on  certain  principles,  some  of  which  have 
remained  unaltered,  while  others  have  been  materially  changed  in  later 
years  by  the  sam^  chemist,  as  wiU  be  seen  a  little  further  on.  _ 

The  first  countties  in  which  stearine  cjindlcs  were  manul'acture*!  were 
France,  England,  Belgium,  Russia,  Austria,  and  Sweden.  This  nmnu- 
focturo  gradually  found  its  way  iuto  other  parts  of  the  world,  and  it  is 
nowcarriedonintheremotestplaces,  as  Calcutta  and  Sidney,  (Australia.) 

IStrOBTANCE  OF  THE  STEAUIC  ACID  INDUSTRY. 

It  is  difficult  to  render  an  exact  account  of,  the  importance  of  the 
Btearic  al^id  industrj';  nevertheless  it  can  be  stated  with  certainty  that 
the  annual  production  for  France  is  25,000,000  of  kilograms,  and 
approximately  for  the  remainder  of  Europe  is  100,000,000  of  kQograms, 
and  for  America  10,000,000  of  kilograms. 

The  largest  candle  factory  in  the  world  is  that  kuo\Tn  as  the  Price 
Company,  having  its  principal  establishments  at  Liverpool  and  Loudon, 
with  a  capital  of  5,000,000  of  dollars.  Its  priuciiial  products  are  what  are 
called  the  composition  candles,  of  a  good  quality,  but  a  little  {;Creasy  to  the 
toach.  These  candles  are  used  in  England  by  all  classes,  but  would  not 
be  rocoived  iu  other  countries,  where  the  requirements  of  luxuiy  are  more 
exacting.  The  establislunents  iu  Ilollaiid  and  Belgium  are  relatively  of 
great  importance,  arising  from  the  fact  that  apparatus,  coal,  and  labor 
are  cheap;  the  consequence  being  that  these  candles  are  mauutactui-etl 
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cheaply  and  sold  at  corresponding  prices,  and  are  enabled  to  be  exported 
more  than  they  are  used.  As  previously  stated,  from  1831  to  1S46. 
saponification  in  open  vessels  by  lime  was  "altogether  employed;  in  1S46 
another  process  was  introduced,  viz:  saponification  by  salpharic  acid 
followed  by  distillation.  These  two  processes  had  their  advantages  aud 
disadvantages.  The  saponification  by  lime  gave  a  small  relative  yield 
of  candle  stufi^",  but  the  candles  were  of  the  finest  quality,  having  a  high 
melting  point ;  the  yield  of  oleic  acid  was  greater  and  of  a«ai)erior  quality. 
On  the  contrary,  the  sulphuric  acid  followed  by  distillation  yielded  a 
larger  amount  of  candle  stuff,  but  of  second  qualit}^  and  a  smaller  yield 
of  liquid  matter  of  inferior  quality.  The  industrial  world  employs  one 
or  other  of  these  methods,  according  to  the  requirements  and  oircom-^ 
stances  governing  the  demand  and  the  nature  of  raw  material  employed. 
In  some  countries  smooth,  white,  dry  caudles  of  a  light  melting  point 
and  of  the  first  quality  are  required,  while  in  other  countries,  attracted 
by  the  low  price,  a  candle  is  used  that  is  yellowish,  soft,  and  greasy  to 
the  touch,  with  a  low  fusing  point.  For  this  reason,  France,  GrermaDj, 
Eussia,  Italy,  Spain,  and  Portugal  still  employ  the  lime  saponifica- 
tion, and  Belgium,  Holland,  England,  and  America  adopt  the  sulphufic 
acid  to  a  great  extent.  As  regards  the  profits  of  the  two  methods  they 
are  about  balanced,  because  one  class  of  manufacturers  sell  at  a  higher 
price  for  products  of  a  better  quality  but  smaller  yield,  while  the  other 
class  sell  an  article  at  a  lower  i)riee  but  of  an  inf(»ri<)r  quality.  But  it  i^ 
an  observed  fact  that  tlios(»  who  nianufaeture  by  sulphuric  arid  an<l  i\\< 
tillation  do  not  meet  with  th(»  sanu'  eonunereial  suceess  as  tliosi*  nianii 
facturin<;'  by  lime. 

Therr  wen*  forty  or  fifty  factories  that  ex]M)sed  })roduets  arisin;:  fmin 
the  treatment  of  fats.     Of  these  about  thirty  were  Frenrh.     Ninrtcrn  «»i 

« 

these  em])lov<Ml  the(>ld  lime  sa]K)nitiration  with  fourteen  ju^r  ei-nt.  of  liriir; 
three  hy  the  closed  autoclave  under  pressure  with  a  diminished  ^piantiTx 
of  lime;  one  by  the  sulphuric  acid  saponification;  two  1»\  water  (hM-tun 
position  undei'  ])ressure,  and  five  l>v  different  nu'thods  of  <liNtillati«ni. 
The  more  modern  nu'thod  of  sa|)onifyin^  under  i)!i'ssure  is  ;^radual!\ 
comin*;  into  use,  and  ^lessrs.  I*erre  v^  Sim,  of  IClbeut".  e\hil»ite«l  be;iuti»i:! 
products  nnide  by  that  process  with  the  apparatus  invented  by  Kennci. 

Acc'orNT  or  Tin:  stkarink  ixdistky. 

The  first  persons  who  thouj^ht  of  applying;'  the  fatty  acids  for  the  y\\: 
])oses  of  illumination  were  (lay  Lussac  and  <'hevreul.  For  this  purp«»^ 
they  took  out  a  patent  in  January,  \S'2'k  which  ])atent  spe<ilied  'Mli.i* 
the\  reserved  to  themsi'lves  the  exclusive  ri^^ht  of  j)reparinji  fatt\  ,n  i«N 
foi*  illuminatioiu  both  li(|uid  and  solid,  such  as  are  obtained  1\\  ^.iponili 
cation  of  the  fats  with  y>(>^^v/^  stxhi,  <(U(l  the  other  hasrs^  hjf  thr  i/'  /#/>  or  '» 
ainf  otiirr  mrdns. 

**  We  saponify  the  fats  either  at  the  ordinary  boil  in  li   point  with  tii*- 
])i'essure  of  a  sinp;\e  AlmosY^Uere^  (U-  at  a  UMU'e  elevate«l  teniiHUature  \\::h 
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tlie  pressure  of  several  atmosplierea.  \^e  have  recognized'  that  the.  J 
saponificatiun  coinIuct«d  in  this  way  hiu*  great  axlvantage^  over  that  con- 1 
ducted  ID  tlie  ordinary  way  uuder  a  single  atmospheric  pi-essiire,  'the  I 
saponification  iietng  aecoiiipliiihed  with  the  Hmallent  possible  qnantity  J 
of  alkali.  We  separate  tlie  stearic  and  niargaric  acid  from  oleic  avid  J 
by  the  following  processes:'" 

This  is  done  by  several  processea  detailed  in  the  patent,  bnt  the  one  | 
eHsentially  practical  is  by  decomposing  tlie  soap  with  acids,  and,  byJ 
pressun-,  separating  the  solid  from  the  liquid  acids.  It  will  be  seen,] 
tliat  this  process  is  deduced  directly  from  the  theoretical  researches  of- 1 
ClieTreul,  with  tlie  imiwitant  exception  in  relation  to  aapouifyiug  under  I 
high  pressure. 

"  The  process  of  Chevreid  and  Gay  Lussac  was  not  considered  at  tha  1 
time  capable  of  being  bnmght  into  practice  in  the  arts,  from  their  using  I 
potash  and  soda,  thus  making  the  product  a  very  expensive  one. 

Besides  the  above  difficulty  in  the  original  development  of  stearic  I 
industry,  another  arose  in  the  very  commencement,  viz:   that  when* 
candles  were  made  with  the  ordinary  wick  they  burnt  very  imperic^tly, 
and  the  inventors  above  referred  to  devised  wicks  of  peculiar  description 
that  answered  the  puri>ose  more  or  less  perfectly.    But  prior  to  them, 
J.  L,  Cambac^ii^s  devised  similar  ones,  and  subsequently  improved  upon  - 
tbero,  and  finally  settled  uiwn  the  plaited  wick  now  in  common  use  ui  aU  J 
stearic  Rci<I  factories. 

The  next  important  step  in  rendering  the  stearic  acid  industry  a  success'  I 
was  also  made  by  M.  Cambac^r^s,  viz :  the  separation  of  the  oleic  acid,  I 
by  powerful  pressure,  first  on  the  mixed  acids  cold,  and  subsequently 
warmeil ;  and  he  estiiblished  a  factory  in  Paris  to  carry  out  his  process, 
but  this  soon  failed,  from  the  inferior  nature  of  candle-stock  produced 
and  the  expense  of  its  production,  potash  being  Employed  by  him  a« 
the  ageut  for  decomposing  the  fats. 

For  several  years  this  industry  was  abandoned  as  being  a  difficult  an4  J 
oiiprofitable  one,  when,  in  1829,  two  young  physicians,  De  Mitly  and  A 
Motard,  took  the  subject  up,  and,  after  two  years  of  laborious  and  per  J 
sistent  study  of  it,  accomplished  tlie  problem  of  the  successful  manufae- 1 
tare  of  caudles  from  the  fatty  acids.  It  is  only  simple  justice  to  say-i 
that  the  names  of  Chevreul  and  I>e  Milly  go  side  by  side  in  this  industry^  J 
the  first  in  his  theoretical  discoveries,  and  the  latter  in  his  ingenious  an^l 
Buccessfiil  devices  in  the  accomplishment  of  great  practical  results.  lfoF,M 
is  it  too  much  to  rank  De  Milly  nearly  as  high  as  Leblanc  for  endowingri 
diemical  industry  with  an  art  so  thoroughly  perfected  by  him  and  leadvi 
Ing  to  such  important  economical  result^s  in  the  everj-day  wants  of  thet^ 
civilized  world.  France  may  well  be  proud  of  having  given  to  the  worlds! 
the  art  of  making  soda  by  Leblanc,  and  that  of  making  stearic  acidf 
candles  by  De  Milly. 

The  success  in  making  these  candles  depended  first  on  the  diacovofy  9 
of  an  economical  means  of  saponification.    This  means  consisted  iu  thtt  J 
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I  emi'loynient  of  lime  to  replace  iiotaah  or  wmla,  which  method  had  hflen 
I  indicated  in  the  original  pat«nt  of  Gay  Liissac,  hut  no  on*  had  unlvMlh* 
IprobleiD  0uuuc«sfidly  until  it  waa  done  by  MM.  Uc  Milly  and  Molartt,  in 
I'lSSl,  in  a  factorj'  entabliehwl  by  them  near  the  Barrirrede  rUtnile  at 
T'  Paris,  and  it  in  from  the  hxrahty  of  this  first  factory  that  the  almost 
j  universal  name  of  "star  oaudles"  has  btwn  derived. 

In  tho  original  metliod  of  Haponifying  by  lime,  De  Jlill.v  anil  Motanl 
Loondiicted  the  operation  iu  a  closed  \'es8el,  under  prpssnre,  hiit  from  the 
r  diflicidty  of  proper  manipulation  during  tlie  operation,  it  was  abandoned, 
[  And  afterwards  carried  on  in  an  open  vessel  at  the  temperatiire  <«f  100°  C 
rWe  do  not  intend  to  go  int«  any  detail  as  reganU  tb*  pnK-eiW  alrendy 
I  BO  well  known  andde-sciibed  iu  works  on  technical  chemist rj-,  but  dimply 
f  to  give  a  rapid  sketch  of  its  history  and  deielopment.  . 

THE  DE  MtLLY  AND  MOTABD  PUOCESB  OF  SAPOKIFICATIOH. 

After  the  lime  soap  is  formed,  it  is  decomposed  by  snlphnric  a('id,aiid 

L  tiie  resulting  falty  acidR  urct  cooled  in  shallow  tin  or  ropper  pans,  in 

I  rooms  of  aliout  «0°  F.,  so  as  to  allow  of  the  proper  orj-stalliitation  of  the 

Bolid  aoids.    The^cxt  step  is  to  press  these  acid  eaken,  which  is  first  clone 

1  a  cold  press,  tiion  in  a  hot  press,  first  suggested  by  CnmbHOf^r^it,  bai 

i  out  by  the  horizontal  presses  iiivenl^l  by  IV  Uilly 

Bnow  universally  employ*-d  in  ciindle  fiictorlo*. 

The  difficulties,  however,  of  these  indefatigable  manufacturers  wnf 
fat  from  being  overcome;  the  pans  colored  the  fata  with  iron,  the  last 
trace  uf  lime  was  not  removed,  and  the  candle  made  had  a  crystalline 
structure.  By  the  alternate  application  of  steam  and  dilute  sulphuric 
acid,  and  white  of  egg  and  oxalic  acid,  they  overcame  the  first  difHcalty. 
Various  means  were  tried  t«  prevent  the  crystalline  structure,  commenc- 
ing with  tho  objectionable  use  of  arsenious  acid,  then  the  more  exitensivB 
one  of  wax,  which  also  hatl  a  tendency  to  color  the  candle;  they  at  hwt 
trinmplied  over  this  difficulty  by  cooling  the  acids  to  a  teni|>erature 
neartheir  point  of  solidification  before  iutro<lucing  them  into  the  molds 
that  were  first  raiHcd  to  the  temperature  of  the  cooling  fats.  Daring 
the  cooling  of  the  mass  it  is  constantly  agitated,  and  a  paaty  liquid 
is  produced,  which  congeals  in  the  molds  without  crystallizatiou.  Thrw 
years  had  now  elapsed  since  the  first  establishment  of  their  factoiy, 
the  commercial  results  of  which  had  lieen  a  failure.  M.  De  Milly  no* 
cameint6  the  possession  of  the  factory  alone,  his  faith  in  )t«  success  remuB- 
ing  firm,  and  two  years  later,  in  June,  1836,  he  gave  the  i>erfectinj 
touch  to  the  successful  manufacture  of  star  eandle».  The  wick  \i&»  always 
been  a  source  of  great  annoyance  in  the  burning  of  the  caudleK,.for  the 
small  amount  of  mineral  matter  in  the  candle  stuff  wouM  acA.'umnlate  ia 
the  wick,  and  interfere  with  the  free  floiving  of  the  melteil  fat.  After 
numerous  trials  by  saturating  the  wick  with  different  substancea,  tb« 
required  result  was  successfully  accomplished  by  impregnating  (he  wick 
vitb  a  certain  qaanttt^  of  boractc  acid,  tlissolved  in  water,  oontainint; 
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oue- thousandth  of  its  weight  of  sulplmric  acid.    The  bora^'fc  avid,  a 
the  coinbiiHtioii  of  the  candle  progressed,  iiaited  with  the  lime  and  thel 
ashes  of  the  wick,  forming  a  very  fusible  salt,  which  accumulated  on  tbB% 
end  of  the  wick,  forming  a  small  drop. 

With  tills  last  itpplieatiou  in  1S36  ig  tobe  dated  the  complete'  stuxesit  Q 
the  stearic  acid  iaduvtri/.    Tlie  civilized  world  recognized  it  a«  sucli,  and<l 
factories  ('prang  into  existoiiee  in  various  paits  of  Europe  and  America,  f 
Since  then  therS  have  iii-eii  some  minor  perfectiouK  in  the  above  procoM 
known  as  the  lime  mponijkation  process.    There  have  been,  however,] 
other  iirocpsses  pnt  in  pra<'tice  for  bringing  about. the  same  resnltSil 
that  will  be  passed  in  review,  viz: 
f    let.  SaponiflcatioD  by  sulphuric  acid  and  subseijnent  distillation. 

2d.  Saponification  by  water  combined  with  distillation  or  glycerine'B 
and  fattj-  acids. 

3d.  SapouifleatioD  by  water  under  pressure. 

4th.  Sa))onificatiou   by  water  under  pressure  with   a  very  minute  ] 
quantity  of  lime. 

5th.  Saponification  by  sulphuric  acid  without  subsequent  distillation. 

SULPHURIC  ACID  SAPONIFICATION. 

This  method  was  diseovere*!  by  Clievreul  in  his  original  researches 
on  fatty  bodies,  nnd  in  the  patent  taken  out  by  him  in  conjunction, 
with  Gay  Lnssac  in  1825,  this  method  is  specified,  but  certain  portiouH  of  i 
the  fats  were  so  altered  as  to  discolor  the  product  to  such  au  extent  as  to^ 
render  it  of  no  use  in  jiractiee.  The  acids,  however,  thus  formed,  conld  I 
be  distilled  more  or  less  perfectly,  as  first  shown  by  Chevteul,  and  adbse-  I 
qaeiiUy  ])ractically  executed  by  Dubrunfaut.  But  the  first  idea  of  com- : 
biniug  the  two  op^itious,  viz:  sulphuric  acid  saponification  followed  by-"! 
difitillatioii,  is  due  to  Coley  Jones  and  Wilson,  of  England,  subse-l 
(|uejitl.v  iJfrt'eeted  by  Gwinue  and  Jones. 

The  iiroceas  as  it  is  now  carried  out  may  be  summed  up  as  follows:  I 
The  fat  is  ])laced  in  large  vessels  that  may  be  of  wood  or  masonry  lined 
with  lead,  and  from  six  to  fifteen  per  cent,  of  concentratedsiilphiiric  acid  is 
added;  the  mixture  is  then  heated  by  a  steam  coil  to  near  the  tempe- 
rature of  boiling  water,  and  maintained  at  that  temperature  eighteen 
or  twenty  hours.  Some,  however,  operate  at  a  higher  temperature, 
and  consume  less  time  in  the  reaction,  with  as  much  as  tlttrty  per 
cent,  of  sulphuric  acid  and  agitation,  decomposing  batches  of  two 
hundred  jwunds  in  four  minutes.  The  fat  is  decomposed  with  an  alter- 
ation of  part  of  the  glycerine  ami  part  of  the  fat,  sulphurous  aeid 
and  carlionic  acid  being  evolved.  The  black  mass  resulting  from  the 
action  of  the  sulphuric  acid  is  now  thoroughly  washed  by  boiling  ■ 
water,  until  all  the  fatty  acids  are  freed  completely  from  snlphuriel 
meJA.    The  fatty  acids  are  now  introduced  into  large  cast-iron  e 

of  holding  over  one  ton  of  these  acids.     The  stills  aie  heated  ] 
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r.from  below,  ho  iw  to  bring  the  contents  to  the  teniperatnm  of  200° 
,  when  ajetof  superheated  fiteam  of  3C0O  to  380°  C,  is  made  to  traTersp 
f  the  charge,  ajid  in  about  twelve  hours  the  niatt«r  ui  diHtilliMl  over, 
[  leaving  behind  a  pitcliy  ftubstance,  which  may  l>e  used  in  the  manO' 
[.  fiKttiU'fi  of -gas,  or  for  elating  rooftt  and  other  parponea  in  the  arta.  The 
[i£itty  avi(\»  when  distilled  nifty  be  cooled  iu  [lans,  ami  snbniftr4.-4i  to  the 
'  cold  niid  hot  pre^nre;  for  some  purposes  it  is  snbuiittwl  oidy  U>  Ihv  eokl 
kpresRure,  and  in  England  mnch  is  used  without  any  pressure  at  all,  wIh-h 
r  palm  oil  has  been  the  tat  ae.te<l  upon.  , 

Tliis  metliod  contrasted  with  the  lime  Biipouiacation  has  its  advantases 
[•and  disadvantages;  among  its  advantagea  are  the  fai^ility  of  mung  cnn 
I  inon  and  refuse  &ts,  and  in  givingalarger  yield  of  nandle  rUiD;  aiunnKits 
L  duitdvaiitages  arc  the  inferior  gi-tide  of  candle  xtoek  pix^liicMl,  and  tbr 
['  aotual  l0!isuf  about  ten  per  cunt,  of  the  fat  by  d04H)iU]Hjsilioii  into  gHHeunii 
\.  Mid  pitchy  mattero. 

The  comparative  yield  of  lime  and  sulphuric  acid  saponiilcatioas  iu 
^  eaiidle  st4>ck  from  tallow  an{l  palm  oil  is  forty-seven  per  cent,  foe 
]ime,  and  sixty  two  iter  cent,  for  the  sulplinric  aoid. 


vdlki 
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The  decomposition  of  fats  by  the  increase  of  temperatare  aud  the  salh 
'  sequent  distillation  of  the  fat  acids  vrns  origintilly  observed  by  Chevi»at, 
anil  liift'erent  Tnfllii>ils  were  devised  by  Moses  P.iole  iiinl  bylloy  Lus'^w, 
as  early  as  1828,  to  obtain  practical  resalts  from  it,  but  so  much  acroleine 
was  formed  that  it  was  abandoned  as  impracticable.  Dultrunfaut  revived 
the  method,  and  was  more  successful;  but  it  was  reserved  for  Geoi^ 
Wilson,  of  the  Price  Candle  Works,  near  London,  to  solve  the  problem 
in  18o2,  at  least  so  far  as  palm  oil  was  concerned;  an«ilS55  he  had  thne 
stills  iu  operation,  each  of  a  capacity  of  about  l,ci)0  gallons;  from  which, 
by  one  and  the  same  operation  the  fat  a^ids  and  glycerine  were  distilled 
over  un  combined. 

To  accomplish  this  two-fold  result,  viz:  to  nccompliah  the  waUfy 
saiwnificatiou  of  the  neutral  fats,  and  the  distdlation  of  the  fatty  acids 
and  the  glycerine  that  result  from  the  saponification,  it  is  necessary  to 
heat  the  fat  in  a  still  to  a  temperature  between  290*=  and  315°  C,  and 
to  pass  through  the  heated  fat  a  current  of  superheated  steam,  properly 
Bubdi\'ided,  having  a  temperature  of  315°  C.  For  proper  succMa  u 
the  operation,  the  distillation  must  be  conducted  between  290°  and  ilSP 
C,  as  otherwise  the  distillation  is  very  slow,  or  acroleine  is  ]>rodiifl«L 
This  distillation  goes  on  slower  than  when  the  fatty  acids  already  fmofd 
are  acted  upon,  the  latter  being  accomplished  in  one-half  or  one-Uiinl 
the  time.  The  glycerine  distilled  is  of  a  good  quality,  and  admits  of 
farther  puriflcation,  thus  forming  the  widely  known  and  much  appreciated 
Prices  glycerine.  It  is  well  to  state  here  that  the  employment  of  other 
than  palm  oil  in  this  process  gives  unsatisfacHbry  results,  and  coose- 
gueutly  its  use  is  Viimt^. 
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SAPONIFICATION   BY    WATER   I'KDER    IHGH    PRESSURE. 

Tbe  conception  uf  this  method,  in  common  with  all  the  methods  of 
8a]>ouiflvation  of  fatty  bodies,  is  to  be  referred  buck  to  the  author  of  the 
discovery  of  the  tnie  nature  of  fata,  M.  Chevi'eul,  for  in  his  original  re- 
searches lie  jKiinted  oat  the  perfect  analogy  between  the  fats  and  the 
compound  ethers,  the  latter  class  of  bodies  being  decomposed  with  their 
two  constituendB  in  the  presence  of  water  heated  in  close  vessels  under  « 
pressure;  ^reasonable  deduction  from  which  was  that  fats  would  undergo 
an  analiigouH  decomimsition,  Tliis,  however,  was  not  undertaken  at  the 
time,  butj  by  an  accident  about  the  time  of  Chevreul's  researcbes,  it  was 
first  observed  to  take  place  by  Faraday  when  hie  attention  was  drawn 
hj  some  changes  in  oils  used  by  Perkins  in  his  curious  steam-engine  tliat 
employed  veiy  hot  water.  Faraday  iMicords  the  facts  as  obseri'ed  by  him 
in  the  (Quarterly  Joumal  of  Science,  Literature,  and  the  Arts,  published 
io  Loudon  in  1823,  vol.  xvi,  page  172,  a5  follows: 

"Change  of  faU  in  Perltins's  engine  by  water,  heat,  and  pretxure, — Mr. 
Perkins  yses  in  his  steam  cylinder  a  mixture  of  about  efinal  parts  of 
Bnssia  tallow  and  olive  oil  to  lubricate  the  piston  and  diminish  friction. 
Thift  mixture  is  consequently  exposed  to  the  action  of  steam  at  consider- 
able pressure  and  tempei'ature;  being  carried  in  by  the  steam  it  is  found 
iu  the  water,  giving  rise  to  peculiar  appearances. 

"  The  original  mixture  is  solid  at  common  temperature, *but  fuses  at 
abont  &»<^  F,  When  boiled  in  alcohol  a  small  portion  dissolves.  The 
wat«r  as  it  issues  from  the  end  of  the  ejection  pipe  into  the  tub  placed 
to  receive  it  and  from  which  it  is  pumii^d  up  again  iuto  the  generator, 
appears  white  and  tratialucent,  after  having  been  used,  sometimes  resem- 
bles, very  much,'  thiu  milk.  A  scum  is  found  ttoating  on  it  which,  when 
coUecteil  together,  forms  a  solid  mass,  but  when  it  has  been  long  exposed 
to  the  action  of  steam,  and  at  a  high  temperature,  it  has  very  nearly  the 
consistency  of  wax.     It  is  always  black  and  dirty. 

"  A  [lortion  of  this  substance  was  digested  in  hot  alcohol  and  the  clear 
solution  set  aside;  flocnii  separated  in  abundance  from  it  in  cooling, 
which,  when  dried  and  collected  and  fused,  gave  a  grayish  substance, 
rontfacting  and  cracking  as  it  cooled,  with  the  luster  and  ajjpearance  of 
wax,  but  rather  more  brittle.  It  does  not  melt  yi  boiling  water,  hut  at 
a  higher  tempemture  melts  aud  nltimately  bums  like  wax.  It  is  rather 
lighter  than  water;  it  dissolves  readily  in  alkalies,  more  readily^  I  think,  ' 
than  fat,  and  in  this  respect  rexembien  ChcrreuPs  acid«  of  fata  as  well  aa 
in  its  solubility  in  alcohol.  The  alkaline  solution  is  turbid.  It  is  not 
soluble  in  ether,  or  very  slightly  so ;  when  burnt,  it  leaves  an  ash  con- 
sisting principally  of  carbonate  of  lime.  The  cold  alcoholic  solution  on 
cx-aporation  left  a  substance  similar  in  many  respects,  but  much  softer, 
even  duid.     It  burnt  in  the  same  manner,  leaving  a  slight  ash  of  carbon- 

e  of  lime." 

i  above  is  anfficient  to  show  that  the  prjietical  decomiwsition  of 
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fftts  by  water  heated  under  pressure  was  a^^eomi til  shed  as  far  ba<rk  aa 
1823,  an  any  cheiuiat  will  conclude fi'om  Faiaday's  ulx^ei'vatiou  matle at  a 
time  when  we  were  much  lesa  endowed  with  facilitiett  for  reaenrch  tluin  ve 
are  now.  Ko  attempt  vas  then  in»de  to  draw  any  practitml  resoits  fmm 
these  obaerratious,  and  we  find  no  further  notii^  taken  of  the  sul^ei-t 
until  eurly  in  the  yejir  1854,  by  R.  A.  Til;j;bmann,  of  Philwk-lpliift,  wlivn 
pat^tnts  were  taken  out  by  iiim  for  deeomiMsiug  fatJt  mixed  with  water 
.  and  suiKtrheattid  in  vessels  of  a  certain  dcMcriptiuu,  tlin  sum  uud  wb- 
Btance  of  whicli  method  is  embraced  in  the  followiuff  portion  of  tbe  ^le- 
ciflcations. 

tilghmahn'h  PaOC'ESS.  • 

He  mixes  the  fat  on  which  ho  oporat«s  with  one-third  or  oue-hsif  iw 

volume  of  wat«r  and  the  niixtnre  is  ])laee<l  in  some  oonveni(^nt  vw«d 

iu  which  it  can  be  submitted  to  lieat  equal  to  that  of  melted  lead,  and 

kept  at  that  temperature  until  the  ojicration  is  complete.     Tbe  veiwpl  is 

to  be  closed  so  that  tlie  requisite  preSHure  can  be  applli*d  to  prvveut  ih* 

water  from  being  converteil  into  steam.    The  result  of  the  lU-Uon  is  the 

:  Splitting;  of  the  fat  into  fatty  avidt  and  g]yc(>nne,  which  <'nn  Ixf  roadilj 

h  separntcd,  mcctiaiiically,  and  both  preimred  for  market.    The  acids  aw 

L  cooh'd  iTi  the  ortliuary  way  and  sulmiitted  to  pressure  to  procure  eandle 

StTllf. 

The  method  of  Tilgbmann,  as  originally  patented,  was  never  intro- 
duced into  practice ;  since  then,  with  change  in  tbe  manner  of  operating 
and  iu  the  nature  of  the  boilers,  it  has  been  successfully  conducted  in 
many  factories. 

In  the  latter  part  of  the  same  year  that  Tilghmann's  process  was 
patented,  M.  Melseus,  of  Belgium,  took  out  a  patent  Very  aualogoofl. 
using  fats  mixed  with  water  in  the  proportion  of  twenty  to  one  hundred 
per  cent,  of  the  latter;  the  water  might  be  acidulated  with  from  one  t« 
ten  jter  cent,  of  sulphuric  acid,  or  the  addition  of  salt  would  suffice;  tie 
whole  was  heated  from  18(P  to  200°  C.  for  several  hours.  The  success 
of  Melsens  process  was  immediate,  and  it  was  put  into  o)>eration  (Hi  a 
large  scale  in  Antwerp  in  vessels  holding  one  ton  of  tallow,  to  whkb 
was  added  fifty  per  ceat.  of  water,  and  in  six  hours  tbe  deconipoHiliM 
was  complete  at  a  tegiiierature  of  180°  C,  (ten  atmospheres.)  Tke 
fatty  aci^la  thus  made  were  of  a  very  satisfactory  quality,  quite  as  mnch 
80  as  those  obtained  by  other  methods  of  saponification. 


In  1854  De  Milly  made  an  important  imjirovement  in  tbe  stearic  acid 
industry,  by  he:ituig  the  fats  at  a  high  temperature  with  a  small  quantity 
of  lime,  much  less  than  is  uecessary  to  saponify  tlie  fats  in  o[)ea  Teasels. 
This  metlv>d  is  much  more  practicable  and  rapid  than  that  by  water 
HJoiie,  and  is  consequently  extfiusively  used,  accomplisluDg  ahoKwt  f vwv- 
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tliiug  tbat  can  bi'  desired  in  tliis  respect.  The  eoiistructioii  of  the  boiler 
employed  by  M.  De  Milly  is  given  from  a  drawing  made  from  that 
which  he  employs  in  his  fa<^tory,  Pig.  5. 

and  it  is  so  simple  that  it  can  be 
understood  at  once  by  inspection. 
A,  safety-valve  with  lever  and 
weights;  B,  the  screir-valve  for 
emptying  the  vessel ;  C  C,  cocks 
for  introdiying  the  steam;  D, 
man-boles ;  E,  funnel  and  cock 
for  introducing  the  materials; 
F,  cock  and  tube  to  the  presure 
guage  above,  not  shown;  H,  a 
moTeal>le  plate  of  eopi>er  that 
actfi  as  an  agitator  an  the  st^arn  I 
strikes  it  on  entering,  and  at  the 
same  time  iirot«ct«  tie  bottom  of 
the  vet>sel  from  the  mechanical 
action  of  the  jet  of  steam.  The 
cylindrical  vessel  is  made  of  cop- 
per 1ft  millimeters  thick,  5  me- 
ters long,  and  1.2a  meters  in  di- 
ameter. The  ends  are  rounded, 
atid  it  is  set  in  masonry,  M ;  the 
lower  poition  being  dropped  be- 
low the  floor  of  the  factoiy.  The 
details  of  the  pi-ocess  as  carried 
on  with  this  iK^ler  are  a»  fol- 
lows: Introduce  in  the  antoclave  E>e  Milly'B  Boiler  or  "AntoclavH"  for  dooom- 
tlie  fats  to  be  saix>nifled,  and  a  poBing  fats  noHeT  iirusBiire. 

quantity  of  water  equal  to  that  of  the  fats  less  the  quantity  requii-ed 
for  making  the  milk  of  lime.  For  the  autoclave  used  by  De  Milly,  (of 
eopiier.)  the  dimensions  of  which  are  given  in  the  figure,  2,000  kilograms 
of  fat  are  employed.  The  mixture  is  brought  to  the  boiling  point,  the 
milk  of  lime  being  i)repaj'ed  with  the  water  that  has  been  retained  hav- 
iiig  a<lded  to  it  trom  two  Ui  four  per  cent,  of  lim^  This  lime  mixture  Is 
DOW  introduced  by  degrees  into  the  autoclave,  and  in  such  nmnner  as 
not  to  arreat  the  ebullition,  so  aa  to  obtain  an  intimate  mixture  of  the 
tat  and  lime,  forming  a  kind  of  emulsion.  Everything  being  thus  ar- 
ranged, the  safety-valve  is  closed,  which,  however,  allows  an  escaiie  of  a 
Rinatl  amount  of  steam,  causing  a  continuous  movement  iu  the  mass. 
The  steam  being  let  on  from  a  boiler  having  the  proper  heat  and  press- 
ure, the  temperature  is  gradually  elevated  to  a  pressure  of  eight  aOuo- 
spheres,  or  about  346°  F.  At  this  iioiut  the  flow  of  steam  is  arrested  so 
as  to  utaintaiji  the  temperature  of  the  fat  and  lime  at  this  [loint  for  four 
hours.    The  saponification  may  then  be  considered  as  finished,  and  the 
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rantoclave  can  be  emptied  by  the  iirojier  valves.  The  subsequent  pro- 
oesHes  ut'  treatment'  by  siilpliiiric  acid,  pressure,  &c.,  nre  tbn  Hame  aa  for 
tlie  ordinary  lime  saponification. 

This  new  method  of  saiiouiflcation  was  received  with  niiii-h  ilouht. 
irben  it  was  announced  in  1855,  and  bnt  little  notice  wa«  t^iketi  of  it: 
but  HiiK^e  that  time  it  in  sanctioned  by  practice,  and  lias  b«t>u  iutrodncr<l 
into  nciirly  all  the  factories  where  saponiflcation  by  lime  is  adbercxl  to. 
realizing  a  conaiderable  saving  in  lime,  oiitphuric  aoid,  labor,  and  time. 

,  There  is  also  an  economy  of  fatty  matl«r,  for  the  gre.iler  xii»  <]naiid(T 
of  sulphate  of  lime  that  is  formed  the  more  fat  gets  mecbatueally  mis«l 
with  it,  and  is  lost.  This  method  U  extensively  nsed  in  Btvv^ite  antl 
tbis  country.  It  remains  now  to  speak  of  a  new  discovery,  niude  In* 
M.  De  Milly  in  the  commencement  of  the  year  IS6«,  and  whifh  i» 
destined  to  exercise  a  vousiderable  inflnence  upon  the  stutiric  acid 

r  indosby. 

SAPONIFICATION  BY  SULPHtTBIC  AOID  ■ffTTHOUT  DISTILLAXIOS. 

Fats  saponified  by  sulphuric  acid  by  the  ordinary  method  contain 
more  or  leas  tarry  matter,  arising  &om  the  decomposition  of  the  (ats. 
causing  more  or  less  loss  in  the  raw  material. 

M.  Do  Milly  undertook  a  series  of  expert uiei its,  liy  rtliicli  he  flnaUjr 
'  showed  thiit  fats  could  be  saponified  by  suljilnnir  mi-hI  wilbout  the 
formatiou  of  tarry  matter.  This  point  being  established,  he  further 
showed  that  the  fatty  acids  obtained  without  the  formatioo  of  tany 
matter  were  identical  with  the  fatty  acids  formed  by  the  lime  saponifl- 
catioD.  These  he  submitted  to  cold  and  hot  pressure  under  special 
conditions,  and  obtained  cftkea  of  candle  stuff  most  beautifully  white. 
As  to  the  oleic  acid,  it  is  of  a  dark  color,  but  in  no  way  decomposed; 
it  makes  a  flue  brown  soap,  or  it  can  be  distilled  and  made  white. 

M.  Balard,in  a  report  on  this  process,  expresses  himself  in  the  follow- 
ing terms ; 

"In  the  establishment  of  M.  de  MUly,  the  fat  is  melted  and  heated  to 
120°  C. ;  it  is  then  allowed  to  flow  &om  its  reservoir  and  mix  with  ■ 
stream  of  strong  sulphuric  acid,  in  the  proportion  of  six  per  cent,  of  tlM 
latter.  The  mixture  is  rendered  perfect  by  means  of  agitation.  Tbe 
action  takes  place  immediately,  and  is  arrested  in  two  or  three  minntM  by 
allowing  the  mixture  to  flow  into  boiling  water,  when  tbe  sulphuric  and 
and  unaltered  glycerine  enters  into  solution  and  tbe  fotty  acids  doat  on  tiw 
surface,  being  of  a  dark  color.  But,  contrary  to  what  takes  place  in  tbr 
ordinary  method  of  saponiflcation  by  sulphuric  acid,  the  coloring  matter 
is  completely  soluble  in  the  liquid  fat  acid,  so  that  by  cold  and  hm 
compression  the  solid  fiat  acids  are  obtained  perfectly  white,  ready  to  be 
molded  into  candles.  The  entire  operation  can  be  accomplished  in  oof 
hour. 

•'  N^evertheless,  it  is  preferable,  when  tbe  cold  pressure  has  fbroisbtd 
the  solid  acid  but  fttiU  coVot^.,  ta  melt  it  again  and  put  into  the  pans; 
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then  on  cooling  to  submit  it  to  all  necessary  pressure^  when  a  fatty  acid, 
fasible  at  55^  G.  is  obtained,  admirably  adapted  for  the  very  finest 
caudles. 

<^  It  is  readily  seen  that  a  certain  portion  of  the  solid  fat  acid  will  find 
its  way  into  the  liquid  acid,  as  the  crystallizable  sugar  in  molasses ;  this 
csai  be  submitted  to  distillation.  Here,  however,  the  distillation,  con- 
ducted in  such  manner,  only  operates  on  less  than  one-fourth  of  the  ori- 
ginal solid  fat,  as  the  other  three-fourths  have  been  separated  before  the 
distillation.  *  It  is  evident  that  the  method  unites  the  advantage  of  lime 
saponification  and  the  process  of  distillation.  Three-fourths  of  the 
acid  obtai{ied  is  fit  for  the  best  quality  of  candles,  and  the  other  fourth 
for  a  second  quality.  The  yield  of  solid  fat  acids  by  this  method,  when 
properly  conducted,  is  greater  than  by  the  other  method  of  saponification 
with  sulphuric  acid,  there  being  no  loss  by  carbonization.'' 

This  new  process,  which  has  been  carried  on  for  some  time  in  the 
factory  of  De  Milly,  introduces  an  extreme  simplicity  into  the  stearic 
add  indu4bry.  All  that  is  necessary  to  conduct  the  oi>eration  are  a  few 
receivers  and  two  or  three  hydraulic  presses,  requiring  but  a  small 
amount  of  capital.  It  is  being  introduced  into  various  partis  of  Europe. 
M.  De  Milly  has  taken  out  a  patent  in  this  country,  but  as  yet  it  has 
not  been  carried  out  practically.  This  process  bids  fair  to  take  a  high 
rank  among  the  known  processes  for  manufacturing  candles. 

MACHINERY   CONNECTED  WITH  THE  MANUFACTURE  OF  CANDLES. 

There  wa«  nothing  under  this  head  exhibited  worthy  of  special  notice. 
Leon  Droux  showed  anew  form  of  autoclave  for  treating  fat  under  pres- 
sure with  water,  but  it  appeared  to  the  writer  to  be  inferior  to  several 
forms  now  in  use.  Leroy  &  Durand  exhibited  a  new  still,  in  which  there 
was  nothing  new  except  a  method  for  regulating  the  temperature  of  the 
8ui>erheated  steam.  There  was  a  square  box  inserted  in  the  masonry 
acting  as  a  recipient  of  two  jets  of  steam,  one  highly  superheated  and 
the  other  from  the  steam  boiler;  both  jets  were  regulated  by  valves  that 
could  be  adjusted  to  admit  more  or  less  of  one  or  other  flows  of  steam, 
thus  regujating  in  a  very  ready  manner  the  temperature  of  the  steam 
admitted  to  the  still.  Morane  and  others  exhibited  molding  machinery, 
but  there  was  no  new  improvement  on  the  already  admirable  machines 
for  accomplishing  this  part  of  the  manufacture  of  candles. 

OLEIC  ACID  FROM  THE  MANUFACTURE  OF  CANDLES. 

The  employment  of  this  acid  formed  a  part  of  the  original  patent  of 
(^evreul  &  GayLussae,viz,toconvert  it  into  soap;  but  when  the  candle 
industry  was  first  successfully  conducted  by  De  Milly  &  Motard,  they 
found  it  impossible  to  disi)ose  of  the  oleic  acid  to  the  soap  makers,  they 
being  prejudiced  against  its  use;  so  these  manufacturers  in  their  uncon- 
querable perseverance  converted  it  into  soap  themselves,  and  now  a  soap 
department  is  the  natural  adjunct  to  every  candle  factory.  TMs^  i\<(iv^ 
9lC 
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I  is  filso  employed  to  replace  the  oil  used  in  the  niuiiut'iicture  nf  w<k>Ihi 
'  clotb,  an  application  first  suggested  by  Peligot  &   Ak-an.     Attempt^ 

■^  have  been  made  t«  procure  olaidic  acid  (a  solid  oil  acid)  by  well-known 
reactiou  of  hypouitric  acid  upon  it,  thus  inoreasiiig  iJie  amount  of  fcii 
vliicl)  can  be  used  in  making  ctuidlea;  but  owing  to  the  fatit  Ihot  llti» 
n-iiction  produces  a  red  substance  that  betimes  mixed  witJi  tliKtutarid. 
the  inetbod  has  never  foufld  it«  way  into  industrial  chvinistry,  and  tiie 
Huliition  of  this  (jucstioii  is  lt;ft  to  future  cbeuiists. 

IJt'ALITY    OF   CAUDLES. 

The  following  are  some  of  the  points  to  be  iioticwl  in  forniluj;  a  tiumrl 
'  opinion  of  the  quabty  of  raiidlea: 

Ist.  The  nature  of  fatty  matter  used  iu  their  miiiiufaeluiv. 

2(1.  Their  whiteness. 

yd.  Their  transparency. 

4th.  Their  hnrduoss. 

5th.  Their  dryuess  to  the  touch.  • 

6th.  Their  point  of  fusion.  ■ 

7tU.  Their  form  and  their  molding. 

8tU.  The  nature  of  the  wick, 

9tb.  The  nature  of  the  flame:  if  it  be  uniform,  long  or  short*  weU  au\t- 
plied.  Illuminating,  brilliHut,  with  or  without  smoke. 

10th.  Does  the  cupping  at  the  top  of  the  candle  burn  dry,  or  is  it  more 
or  less  filled  with  melted  fiitl 

11th.  Is  the  fatty  matter  free  from  mineral  substances  t 

The  above  list,  as  made  out  by  Staas,  gives  all  the  i>oints  worthy  of 
note  to  furnish  a  correct  idea  of  the  quality  of  candles.  The  point  i>i 
fusion  of  the  best  quality  of  candles,  should  not  fall  short  of  ■'>.>°  0.  The 
candles  fnun  palm  oil  acids,  although  giving  very  excellent  light,  seldom 
exceed  rA°  C,  and  often  fidl  short  of  it.  To  obviate  the  disailvantagew  of 
using  the  more  fuHible  candles  some  nitinntiu'tm'ers  now  envelop  them  in  a 
layer  of  material  that  melts  at  mp  C.  This  is  done  in  molding  them: 
and  while  it  is  advantageous,  it  is  only  an  imperfect  substitute  for  tlii>s«- 
made  altogether  of  harder  material.  The  enndles  made  fn>ni  dislilh^l 
material  give  a  whiter  light  than  those  from  lime  saponification,  but  arr 
less  fusible  and  color  more  or  less  in  contnct  with  the  air,  for  which 
reasini  the  star  candle  th>m  lime  sajHinittcation  ranks  highest  in  t-oni 
inerce, 


ruder  this  bead  nothing  new  was  develoi>ed,  except  the  use  of  olt* 
acid  from  tlie  new  method  of  De  Milly,  of  sjiiwuifyiug  fats  by  sulphnrif 
acid  without  subsequent  distdlation.  The  detergent  .prui>erty  of  lhi< 
soap  is  not  inferior  to  that  of  any  other,  although  the  color  is  very  miuh 
<larker.  The  nmnufacture  of  soap  increases  very  nipidly,  every  da> 
new  factories  Ryirinpug  \nto  ^s.\%t.«nee  iu  all  parts  of  the  world.    5Ur 
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seilles  still  ranks  first  in  the  soap  industry,  although  the  inferior  fats 
and  oils  are  used  more  than  formerly.  We  are  indebted  for  the  present 
condition  of  this  industry  to  M.  Chevreul,  as  well  as  for  that  of  stearine 
candles,  which  now  both  go  hand  in  hand,  as  the  candle-maker  must  be 
a  soap-maker  to  consume  the  excess  of  oleic  acid  which  is  formed  in  the 
manufacture  of  candles. 

The  different  makers  try  to  rival  each  other  in  the  manner  of  making 
up  the  soap  for  market,  both  in  appearance  and  size  of  separate  masses. 
For  the  consumers  the  pound  lump  ig  more  and  more  commonly  used, 
and  nowhere  is  the  appearance  of  the  soap  attended  to  with  more  care 
than  at  the  factory  of  the  Barri^re  de  PEtoile,  where  De  Milly  first  en. 
grafted  soap-making  on  star-candle  making. 

co:^^CLUSIOli^. 

This  rather  lengthy  report  on  the  industrial  chemistry  of  the  Paris 
Exi)osition  gives  but  an  imperfect  view  of  what  was  exhibited  under 
this  clasi ;  but  it  is  necessary  to  terminate  it  here,  and  refer  those  desir- 
ous ^of  more  detailed  information  on  many  points  to  scientific  and  tech- 
nical periodicals  and  reports,  in  which  the  chemical  products  and  pro- 
cesses have  been  specially  treated. 

To  describe  the  machinery,  and  to  give  statistics  of  separate  estab- 
lishments which  manufactui*e  one  or  more  products,  would  extend  this ' 
report  into  several  volumes. 

The  gigantic  nature  of  some  of  these  establishments,  and  their  opera- 
tions as  now  conducted,  may  be  seen  in  the  establishment  of  Messrs. 
Casthelaz  &  Co.,  of  Paris.  They  decompose  daily  two  tons  of  nitrate  of 
soda  by  sulphuric  acid  to  furnish  the  nitric  acid  they  use  for  the  pur- 
pose of  producing  the  nitrogen  compounds  of  benzol  and  toluol,  for  trans- 
forming arsenious  into  arsenic  acid,  phenic  acid  into  picric  acid,  the 
bichloride  of  naphthaline  into  phthalic  acid,  &c.  Thej^  transform  daily 
a  ton  of  benzol  into  nitro-benzol  and  aniline ;  they  also  make  naphthaline 
for  the  purpose  of  producing  benzoic  acid,  first  forming  phthalic  acid 
from  the  bichloride  of  naphthaline.  The  phthalate  of  ammonia,  distilled, 
gives  phthalimide  of  lucuino;  distilled  with  powdered  lime,,  the  phthali- 
mide  produces  benzonitrile,  and  benzouitrile  distilled  with  caustic  soda 
gives  benzoate  of  soda,  from  which  hydrochloric  acid  precipitates  ben- 
zoic acid.  Attacked  by  nitric  acid,  the  bichloride  of  naphthaline  leads  to 
an  oil  and  forms  binitrated  chloride,  or  binitro-chloroform  of  Berthelot, 
of  which  the  odor  is  so  penetrating  and  the  action  on  the  eyes  and  res- 
piratory organs  so  terribly  deleterious.  A  few  grams  are  sufficient 
^m  cause  the  most  painful  burning  to  a  thousand  persons. 


PLATE  I. 

GEENEEAL  PLAN  Of  VITRIOL  WORKS. 

"Tliis  plan  is  designed  to  show  what  is  regarded  aa  the  Tiiost  conrenit'itt, 
compact,  and  eoouomical  arrangement  of  the  various  buildings,  store- 
Looses,  and  parts  of  the  apparatus  of  works  for  the  manafucton*  ot 
•sulphuric  acid.  The  space  coveretl  ia  almut  one  hundred  and  Hlfy 
hy  one  hundred  and  seventy-flve  feet,  and  the  drawing  is  intundMl  to 
Ije  on  »  scale  of  one-sixteenth  of  an  inch  to  one  foot,  hut  in  reduriofi 
by  phot<igraphy  from  the  original  drawing  it  has  lieen  miHle  nlighlly 
smaller.  The  lot,  or  ground,  beyond  the  boundary  wall,  on  the  side 
opposite  to  the  main  entrance,  i^hould  be  owned  by  the  estabtishnii'nt. 
and  be  held  in  reserve  for  other  chemical  purposes,  or  for  an  t-xtoD* 
sion  of  the  works,  especially  for  another  set  of  iijTilcs  fnrnat-va  and 
chambers,  as  they  would  be  conveniently  close  to  the  steanion  aod 
pliitinnm  apparatus,  and  could  be  iulded  without  disarranging  the  otber 
works. 

» 

PLATE  11. 

ELEVATIONS  AND   SECTIONS   IN   DETAIL  OF  WORKS   FOK 
MAKING  SULPHURIC  ACID. 

This  plate  shows  the  construction  of  the  chambers,  the  vent  rolunin. 
and  the  chimney,  upon  a  scale  of  one-eighth  of  an  inch  to  one  foot.  Thi' 
position  of  the  sulphur  furnaces  is  shown,  but  they  are  not  repn'sente<l 
in  detail  on  this  plate,  (see  Plate  IV.)  A  section  of  the  "  fumaoe  column" 
is  given,  however,  and  its  connection  with  the  chamber  is  shown.  Tlie 
flgtii'es  at  the  right  of  the  chimney  shaft  represent  the  timber  frnmin;; 
of  the  side  and  of  the  top  of  the  chamber. 

TUB  FURNACE  COLUMN. 

The  furnace  column,  seen  beyond  the  sulphur  furnaces,  is  shown  iu 
section;  this  cools  the  gases  fnim  the  furnace,  and  supplies  them  with 
nitnms  gas  ami  with  st4>ani,  while  It  n>nitrizes  the  liqintr  fnmi  the  veni 
column  and  recouceiit rates  it.  It  is  built  square,  both  the  lead  work  and 
timber  framework  measuring  six  feet  on  a  side;  the  framework  is 
diagonally  braced  to  give  it  strength;  the  column  in  lined  with  Arv 
bri(;ks  closely  built  t«BV'U\eT,\i\A  x\«\;  wmeuted  ;  the  brick  work  is  built 
fourteen  inches  thick  to  a\\e\fe\A^i^s^.■^fe«^-^A«i^i^fti&l^^i^fe\^Clhe  inlei 
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pipe ;  for  tbe  remaining  distance  above  this  it  is  only  nine  inches  in  thick- 
ness, and  stands  throughout  the  whole  height  two  inches  free  within  the 
lead  work,  which  weighs  twelve  pounds  to  the  square  foot.  The  arch 
above  is  groined,  with  ample  rise,  as  represented,  and  its  bricks  are 
spaced  four  inches,  making  quarter  bond ;  their  inner  edges  are  chipped, 
to  make  the  liquor  drop  clear  from  them  instead  of  trickling  down  the 
abutments. 

THE  CHAMBERS. 

• 

The  position  of  the  chambers  relatively  to  each  other  and  to  the  other 
parts  of  the  works  is  shown  at  the  left-hand  end  of  the  plate.  Chamber 
No.  1  is  shown  in  section  at  one  end  of  its  principal  studs.  The  figure 
of  chamber  2  shows  the  framing  of  the  end,  and  tlie  manner  in  wbich 
it  is  diagonally  braced  to  chamber  l^o.  1.  These  chambers  are  24  feet 
wide  and  16  feet  high  inside,  at  one  side,  and  15^  feet  high  at  the  other, 
the  difference  being  due  to  the  slope  of  the  roof,  which  is  9  inches  in  24 
feet.  The  roof  joists  are  of  pine,  3  by  9  inches.  There  are  twenty -four  joists 
of  26  feet  in  length,  and  five  of  30  feet  in  length.  The  studs  of  the  sides 
and  ends  are  5  by  2^  inches,  and  5  by  5  inches,  and  the'  diagonal  braees 
are  5  by  3  inches.  The  sleei)ers  or  sills  are  4  by  9  inches.  Other  dimen-^ 
sions  are  given  upon  the  plate. 

In  the  view  of  the  framing  of  the  side  of  the  chamber  the  studs  are 
shown  placed  three  feet  apart  from  center  to  center.  The  "bays"  or 
spaces  between  these  studs  are  divided  by  two  horizontal  pieces,  so  placed 
as  to  divide  the  s^ace  into  three  equal  parts  on  the  highest  side  of  the 
chambers,  and  on  the  lowest  side,  under  the  eaves  of  the  roof,  the  top 
third,  only,  is  shortened  by  the  difference  (nine  inches)  between  the  height 
of  the  two  sides. 

Each  chamber  floor  is  fifteen  inches  higher  than  that  next  below. 

These  chambers  are  supported  upon  biick  foundations  rising  about 
eleven  feet  above* the  surface  of  the  ground.  The  bricks  are  laid  in  piers 
about  eighteen  inches  square,  and  the  work  is  stronger  and  more 
economical  if  laid  in  half-bond,  with  a  course  of  hea<lers  between  every  hve 
courses  of  stretchers  in  the  nine-inch  work ;  and  all  the  chimney  bond, 
u  e.,  hollow  four-inch  work,  should  be  half-bond  to  form  the  piers. 

THE  VENT  COLUMN. 

This  is  shown  in  section  at  the  side  of  chamber  No.  1.  The  nitrous 
gas  which  escapes  from  the  vent  is  absorbed  in  this  column  by  means  of 
Hulpburic  acid  "  brown,"  or  eighty  per  cent.  acid.  The  specific  gravity  of 
•the  acid  used  is  genemlly  1.712,  but  1.65  to  1.75  will  do.  The  timber 
framing  of  the  vept  column,  which  should  be  diagonally  braced  all  the 
way  up,  consists  of  four  tapering  pine  poles  at  the  four  corners.  The 
internal  dimensions  of  the  vent  column  are,  at  the  bottom  seven  feet 
square,  at  the  top,  on  a  level  with  the  cistern,  five  feet  square.  It  is 
cased  in  the  inside  with  weather-boards,  painted  white.  These  are  bet- 
ter than  tarred  boards. 
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Ttin  lead  work  Qonaists  of  cylinders  four  feet  in  diameter  and  trix  »id 
J  onP'lialf  f€«t  in  lenjitli ;  iucludiug  tlie  flaugQs  tlioy  ore  sevKMi  feet,  nhicli 
■lis  the  width  of  a  sheet  of  lead.    The  full  height  of  the  ooltuim  shuiilil  be 
Tttueh  as  to  enable  it  to  contain  forty-five  feet  depth  of  coke.     It  i»  n^imr 
lutet)  in  the  drawing  rather  shorter  than  it  ought  to  be.    The  \bnr 
lower  cyliiKlers,  or  nini'tecii  and  a  half  feet  of  the  length  of  the  colamn. 
Vtihould  be  of  lead,  weighing  twenty  i>onuds  to  the  lupinre  foot;  the  two 
■  nest,  or  thirteen  feet  of  the  column  of  lead,  weighing  fourteen  imandK 
to  the  s<juai*e  foot ;  and  the  two  nes^  or  the  two  highest  eylindeii*  of  lead, 
weighing  eight  iioiinds  to  the  s(|iiai¥  foot. 
This  apparatus,  charged  with  Inuips  of  coke,  some  very  large,  is  inn<-lt 
I   used  and  highly  esteemed  by  some  of  the  best  uiakers  of  acid.     On  tliix 
;  account  it  is  here  shown  in  detail,  the  object  being  to  give  dt^acripUonit 
of  the  best  existing  apparatus,  and  the  methoils  used  by  large  maaufai.-- 
tarers,  irrespective  of  the  plans  thought  better  by  indiridualH,  but  which 
cannot  be  considered  as  established  in  the  trade.    The  a'-t:<impanyini: 
l>lan  has,  however,  several  &ult^,  which  must  not  be  overlooked.     The 
massive  leaden  structure  is  exiK>usive  and  incoureuienlly  high.     Iti*  waai 
ofpennaneuceisjhowever,  themost  serious  ovil,occasiouiugooi*tly  re  Med- 
als and  ti-oublesome  delays  in  the  work.    The  acid,  which  i^  strongly 
I^iarged  witb  nitrous  gas,  and  the  eleetro-negative  coke,  coming  in  cuntB«-t 
irith  the  lead,  canses  its  eomparatively  8j>ee<iy  destruction,  and  neoes*i 
tates  from  time  to  time  a  total  renewal  of  the  colamn.    To  obviate  these 
diflicultiea,  a  column  of  brick  is  sometimes  placed  inside  the  leaden  one, 
and  the  interior  of  the  brick  cobinin  is  licated  and  coated  with  pitch 
before  the  coke  is  put  in.    The  objections  to  this  plan  aiv  not  so  great 
as  to  the  other.    There  is,  however,  a  small,  compact,  and  perlectly  inde 
structiblc  substitute,  tested  by  sevend  years'  use,  though  it  is  not  nuuh 
known  to  acid  manufacturers.     It  consists  of  two  columns,  thn-e  feet  in 
diameter  each,  and  about  st^ven  feet  in  height.    The  dj'pth  of  tlie  active 
condensing  material  within  isTjqnal  to  the  height  of  the  eobuiin.     This 
consists  of  clean,  roundHl,  puivly  silicions  pebbles   or  coke,  (but  the 
former  is  piflerablc,}  screened  so  as  not  to  be  smaller  than  onetbinl  of 
an  incli  nor  larger  than  two-thirds  of  an  inch  in  diameter.     Within  thes*- 
columns  no  timber  framing  is  ne(>/led.    The  structure,  pattern,  and  male 
rial  are  [H>culiar  but  simple.     They  have  been  made  soU-Iy  by  Messrs. 
Cliff  &  Co.,  niiiiinfactin'ers  of  chemical   waii',  Lambetli,  Ijondon.  whi> 
asiiiilly  have  some  in  their  ready-nmde  stock. 

THE  CUIMNEV  SHAFT. 

If  bricli.s  are  dear,  the  walls  can  be  constnteted  aliout  one-half  ilie 
thickness  hen-  given.  The  form  of  the  shaft  is  cii-cnlar  in  stn-tion,  iimi 
more  conical  and  ta[K-ring  than  chimney  shatts  usually  are.  This  is  i>t 
givat  advantage,  as  much  less  cait*  is  necessary  in  preparing  tlie  foun 
dati<ni,  for  an  inch  of  inequality  in  its  settling  cants  it  over  less  than  if 
the  base  were  smaUev.    T\wvft  \%  alao  leas  liability  of  tht-  structure  s«-t 
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tling.  It  resists  storms  much  better,  and  holds  itself  together  without 
iron  hoops  when  the  acid  fumes  or  other  causes  cause  it  to  crack  verti- 
cally. The  size  of  the  chimney  at  the  top  is  no  larger  than  is  necessary 
for  the  free  escape  of  the  gases.  This  prevents  the  down  currents  of 
cold  air  when  there  are  few  fires  at  work^  and  consequently  but  little 
motion  of  air  in  the  chimney.  The  form  of  the  top  of  the  chimney  is 
such  that  the  wind  increases  the  draught  instead  of  making  it  uncertain 
and  variable,  or  even  downward,  as  is  often  the  case  in  gales  of  wind  with 
plain-topped  chimney  shafts.  The  top  is  composed  of  fixed  troughs, 
radiating  all  around  the  orifice  conicAUy  downwards  at  an  angle  of  forty- 
five  degrees,  so  that*the  wind  striking  against  the  topis  carried  upwards 
inst^iad  of  glancing  off  sidew-ays  and  "splitting,"  as  it  is  tetmed,  on  the 
edge  of  the  opening. 


PLATE  III. 

PYRITES  FURNACES. 

The  construction  of  the  pyrites  furnaces  is  shown  on  this  plate  by  a 
general  plan,  on  a  scale  of  one  to  twenty-four ;  a  vertical  section  through 
the  middle  of  the  furnaee  at  right  angles  to  the  front,  (cross  section,)  and 
a  section  through  the  middle,  (a  longitudinal  section,)  in  a  plane  parallel 
to  the  front ;  and  also  a  front  view  or  elevation. 

Many  of  the  details  of  construction  are  exx>lained  upon  the  plate. 

This  construction  of  furnace  is  better  adapted  to  rich  Spanish  ores 
(sulphide  of  iron  with  a  little  copper,  and  not  much  earthy  matter)  than 
to  common  poor  pyrites,  (sidpliide  of  iron,  with  lime,  silex,  alumina,  and 
frequently  arsenic  in  quantities.)  This  kiiid  of  ore  needs  a  larger  fur- 
nace, a  great  mass  of  fire,  and  to  be  burned  gently,  so  as  not  to  flux  it. 
The  furnace  shAild  never  be  very  red  iiot  in  any  part  of  its  interior, 
and  the  form  should  be  different  from  that  shown  in  these  designs,  and 
should  either  be  cylindrical  or  enlarging  downwards,  instead  of  small 
at  the  bottom  and  enlarging  upwards. 

REMOVAL  OF  ASHES — CHARGING. 

The  ashes  are  ground  out  of  the  furnace  by  working  the  bars  round 
and  reversing  the  motion  occasionally,  so  as  to  make  room  for  the 
required  charges.  The  charge  is  one  and  a  half  hundred  weight  (108 
pounds)  each  hour ;  no  more  than  this  is  to  be  put  in  at  one  time.  The 
draught  of  the  furnace  should  be  properly^regulated,  so  that  it  may  burn 
at  the  required  n\te ;  the  rate  may  be  more  or  less  than  an  hour's  interval 
for  each  charge,  but  an  hour  causes  good  elimination  of  the  sulphur;  if 
a  different  rate  is  required,  the  frequency  of  the  charge  may  be  altered, 
but  not  the  amount. 
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KEOULATION  OF  THE  DRAUGHT. 


The  draught  of  each  of  th*"  furnar*Ji  in  tlie  row  is  regulat^Hl  by  a  twelve- 
I  lorh  aqnare  tile  placed  over  the  iiine-incli  sqnare  hole  in  the  tofi  ot  the 
^  groined  arch  of  the  ftimace.  The  positiou  of  the  tile  is  changf^  hj 
ans  of  a  rake  inserted  through  tJie  back  door  way  of  the  nitre  oreii. 
The  draught  is  also  regulated  by  luenns  of  the  ash  pit,  by  i-lotiin^it 
moi'e  or  less  by  a  Hup  of  sheet  iron  or  by  bricks  or  ashes.  TbJK  in  (loti>- 
partly  to  regulate  the  draughti  bat  chiefly  to  retain  the  heat  of  the  noder 
aide  of  the  pyrites  resting  on  the  bars. 

The  mass  is  poked  and  litited  through  the  small  doorwny  lielov  to 
prevent  its  becolning  agglomerated  by  fliuui)g,Qr  so  hard  or  co[U)M4-t  a* 
to  impede  the  pasnage  of  air  through  it. 

QEATE-BAES  AHD  LIKING  OP  INTEEIOE, 

The  rests  for  the  grate  bars  are  forty-eight  inches  long,  fl\e  inelto 
broad,  and  one  iuch  thick,  and  are  set  on  edge.  They  arc  iierforttlrd 
with  hole-s  three  inches  apart  from  center  to  center,  and  large  enough  In 
just  receive  bars  oue  inch  stiiiare.  The  parl^  of  tho  interior  niuMt  exponwl 
to  the  fire  are  lined  with  fire  bricks  to  a  depth  tif  from  four  and  one  uikI 
one-half  to  nine  inches. 


PLATE   IV. 

DETAILS  OF  SULPHUK  FURNACES  AND  STEAMERS. 

In  this  plate  the  sulphur  pans  are  shown  in  plan  and  sections,  to- 
gether with  the  sliding  door,  and  the  details  of  the  ciist-iron  front,  and 
also  the  details  of  construction  of  the  steamers  and  their  covers. 

SULPHUR   PANS, 

Figure  ;n  is  a  plan  or  vertical  view  of  oue  of  the  sul|>hur  pans,  and 
Fig.  .■(-*  i.s  a  longitudinal  section  showing  the  constniction  of  the  front 
and  back.  Fig.  it-'t,  an  elevation  as  viewed  from  behind,  with  a  vertiral 
cross  section  of  the  pan  in  the  plane  of  the  two  screw  bolts,  six  and 
one-fourth  inches  from  the  front  of  the  pan. 

STEAJIER8. 

.\,  B,  and  (.',  in  Fig.  34,  are  cast-iron  plates  place*!  horizontally  oni- 
ovcr  each  snlpiiur  furnace.  Each  plate  supports  a  leaden  steaming  itiin. 
E  and  F  arc  cast  iron  plates  "set  on  edge  between  A,  B,  and  C  to  m]> 
poit  the  sheet  lead  forming  the  sides  of  the  pan.  Thew sides an>  fohW 
over  the  top  edges  of  the  plates  E  F. 

STEAMER   COVERS. 

Tliesteanu'rcoversaredrawn  to  one-fourth  of  theiractual  size,  together. 
aL-to,  with  the  brick  iV\v\s\o\\  ■waW  ?ftvsmJCvcitV\ife'j^\i&, 
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CAST-IRON  DOOR. 

The  cast-iron  sliding  door  represented  on  this  plate  is  intended  for  the 
fnmaoes,  and  is  particularly  referred  to  in  the  description  annexed  to 
Plate  y ;  it  is  shown  in  section  in  two  directions. 


PLATE  V. 

CAST-IRON   WORK    FOR   COAL    OR    COKE    BURNING   FUR- 
NACES,  AND  FOR  THE  NITRE-POT  OVENS. 

OAST-IRON  WORK  OF  THE  FURNACES. 

■ 

Figures  1  to  11,  inclusive,  show  the  details  of  construction  of  the  cast- 
iron  work  of  the  furnaces.  The  sliding  door  is  shown  upon  Plate  lY. 
It  is  so  formed  that  it  will  suit,  without  any  alteration,  all  the  furnaces 
throughout  the  works.  It  is  here  shown  as  adapted  to  the  parallel 
fire-tiles  at  the  side^s,  and  to  a  dumb-plate  below,  as  required  for  furnaces 
in  the  department  for  concentrating  and  rectifying  the  acid. 

NITRE  POT  OVENS. 

The  details  of  the  cast-iron  work  for  the  nitre-pot  ovens  are  here  shown 
in  Fig.  17, 18,  and  19.  Figure  18  is  a  vertical  section,  longitudinally 
along  a  medial  line.    It  shows  the  flue  for  the  reception  of  the  nitre  pot. 

NITRE  POT. 

Figures  26  to  30,  inclusive,  show  diflferent  patterns  of  nitre  pots. 

The  medium  charge  of  nitre  for  the  pot  represented  in  Fig.  26  is 
four  pounds.  The  medium  charge  of  nitre  for  the  pot  represented  in 
Fig.  28  is  twenty  pounds ;  the  greatest  charge  thirty  pounds. 

The  proportion  of  acid  to  be  used  to  every  four  pounds  of  brown  com- 
mercial nitre,  with  the  usual  impurity  and  moisture,  is  1.54  pints  of 
sulphuric  acid  at  154°  Tw.,  or  specific  gravity  1.770 ;  this  is  the  best 
strength.  When  this  cannot  be  obtained,  1.58  pints  of  acid  at  eighjj'  per 
cent.  (1.  e.y  142.4  Tw.,  specific  gravity  1.712)  may  be  used. 


PLATE  VI. 

EVAPORATING  PANS,  STEAMEBS,  AND  FURNACES. 

In  this  plate  the  details  of  construction  and  placing  of  the  evaporating 
pans  or  steamers  is  fully  shown. 

Figure  1  is  a  longitudinal  section  through  the  center  of  the  bank  along 
the  line  A  A  marked  upon  the  plan.  This  shows  the  construction  of 
the  faraace,  the  ash  pit,  the  pan  at  the  bottom  to  hold  water,  and  the 


long  ftiiP  leading  under  tbe  eight  paus  or  steanw^rs  jOai'^d  «idf  by  siilp. 

Figures  2  aiid  2'  repi-eseiit  a  pair  of  banks  in  plan.     Figure  2  in  a  hori- 

.  xontal  flection.     Figure  2*  repreRenta  the  bniik  iu  a  complete  slate,  lu 

I"  seen  from  above.     Figure  3  preseiitM  an  vlevation  or  estemal  vtew  irf 

'  tlie  t'l-otit  of  the  funiace,  auti  also  a  Rection  tlin>ngh  pan  or  stefimi-r  Nw. 

1,  ID  the  plane  B  B.     It  shows  the  interior  of  tlie  fire  place  and  asli  pil. 

Figure  4  presents  an  external  view  of  tlie  buck  end  of  the  fumato  Imtili, 

with  cross  section  of  the  flues,  nnda  section  in  Ihe  plane OC,  or  through 

"  jMin  or  Hteainer  No. !).     Figure  5  is  a  vertical  cross  section  at  the  middle 

of  No.  3  8t«Anier,  mth  a  further  part  of  the  bank,  shown  in  oblique  pro- 

je<;tiun,  in  p«rBi»ctive  view,  with  the  point  of  iliHtance  very  tar  reinoved. 

I  in  order  to  show  tbe  form  nf  one  of  the  band  syphons  and  its  poKitioii 

when  in  use. 

EEMABK8  trPON  THE  PUHNACE8. 

The  furnaw  is  very  simple,  but  is  adapt«'d  to  economize  fuel,  nnil  w 

consume  ninoke  to  a  great  extent  when  properly  stoked,    Tbt-  surface 

of  the  hrt'-gnite  is  made  large  enough  to  burn " brise,"  (sifted  cinder*,! 

or  other  i>oor  kinds  of  fuel,  while  doing  full  work. 

A  Dap  of  sheet  iron  should  be  bung  against  and  cover  tbe  upper  iiart 

i>f  tbe  entrance  of  tbe  ash-pit,  and  be  so  a^juBted  a«  t«  caiitie  a  eonsid 

•  erabie  proportion  of  the  air  to  be  drawn  through  the  ebiiiks  whi«-h 

ought  to  be  left  in  and  around  the  door  of  the  furnace.     It  is  prefeniMe 

to  have  tbe  ash-t>it  closed  from  above,  as  described,  than  at  the  sides. 

The  iKittonis  of  steamers,  which  are  Ave  feet  by  six  fti't,  are  not  level, 
but  slope  two  indies  in  tbe  forty-eight  and  oiie-thini  feet  towani  tin- 
furnace ;  they  also  slope  two  iiichcs  in  tbe  six  feet  toward  the  outer  Niili-- 
of  the  pair  of  banks.  Their  sides  are  also  inclined  outwards  tbi-ee  inches 
each  from  the  perpendicular  on  tbe  sides  of  the  bank,  and  one  and 
thive-cighths  inch  on  the  sides  next  to  the  adjacent  steamer. 

The  inni  plates  on  which  the  steamers  rest  should  bv  made  of  a  sin^-le 
piece,  one  being  ]>Iaced  under  each  steamer.  The  lower  .-iides  of  tla-sf 
li'on  plates  rest  on  smalt  cast-iron  wall  plates  leading  to  a  small  giittrr. 
so  airauged  as  to  carry  off  the  acid  escaping  by  leakage,  wbi<'h  wnuM 
otherwise  be  lost,  and  by  entering  into  the  brick  work  gradually  dr 
stroy  it. 

COVEKS   OF   STEAJIKltS. 

The  covering  boards  are  one  inch  in  thickness,  coated  with  the  tliin 
nest  sheet  lead,  (two  (louuds  per  s<piare  foot.)  They  an'  supimrtetl  M 
each  end  of  the  steamer  by  a  frame  it>sting  on  the  brick  work,  and  niuili' 
of  bar  iron  otic  inch  sijuare,  likewise  coated  with  lead,  A  sbeet  of  thin 
h-afl  liangs  from  tliese  iron  fninies,  to  prevent  draughts  of  nir  iirmss 
the  stf'anier.  A  narrow  spa<e  is  left  between  the  edges  of  the  lowest 
covering  boards  and  the  upper  edges  of  tbe  sides  of  tbe  steamer.  W 
allow  a  current  of  air  to  enter,  wbich  makes  its  exit  at   the  toji  of  tin- 
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cover,  where,  between  the  two  edges  of  the  cover,  a  wider  space  is  left, 
sufficient  for  ventilation  and  for  carrying  oflf  the  watery  vapor,  but  not 
so  large  as  to  allow  the  acid  to  become  cooled  by  more  air  passing  over 
it  than  will  remove  the  vapor,  or  the  heat  to  escape  by  radiation,  as  is 
the  case  to  a  very  large  extent  when  the  steamers  are  left  without 
covers. 

The  apparatus  here  described  has  been  long  in  use,  and  has  been 
found  to  be 'both  economical,  durable,  and  convenient.  Bars  instead  of 
plates  are  used  quite  often  under  the  coolest  steamers.  An  economy 
of  fuel  is  undoubtedly  eflfected  by  this  arrangement,  not  merely  by  the 
lead  being  exposed  directly  to  the  action  of  the  heat,  bnt  also  by  the 
gases  as  they  glide  past  heing  retained  by  the  projecting  bai's.  Steam- 
ers, however,  supported  in  this  way,  are  more  liable  to  injury  from  care- 
less treatment,  and  the  arrangement  is  not  to  be  recommended. 

The  pair  of  banks,  such  as  represented,  when  in  moderate  work,  can 
concentrate  sulphuric  acid  from  115o  Tw.,  or  1.575  sp.  gr.,  to  154P  Tw., 
or  1.770  sp.  gr.  It  is  then  ready  for  rectifying  in  the  platinum  vessel, 
which  gives  10,000  pounds  of  vitriol  each  twenty -four  hours. 


PLATE  VII. 

PLATmUM  STILL,  HAND  SYPHON,  AND  STEAM  JET. 

PLATINUM  STILL. 

The  still  here  represented  is  from  the  establishment  of  Johnson  Mat- 
they  &  Co.,  manufacturers  of  platinum,  Hatton  Garden,  London.  Two 
or  more  were  exhibited  in  the  case  containing  the  platinum  apparatus 
sent  by  this  firm  to  the  Exposition. 

The  bo<ly  of  the  still  is  twenty -eight  and  one-half  inches  broad  at  the 
bane  and  thirty-six  inches  at  the  widest  part  above.  The  total  height 
from  the  bottom  to  the  top  of  the  hood  is  thirty-eight  inches. 

HAND  SYPHONS. 

These  are  of  platinum,  and  one  is  shown  in  section  sideways  and  as 
it  appears  from  behind.  The  dimensions  are  given  upon  the  plate.  The 
figures  are  about  one-fourth  of  the  actual  size. 

These  syphons  are  capable  of  being  filled  or  emptied  without  the 
usual  trouble,  and  of  being  carried  about  without  losing  their  charge. 
They  are  more  simple  than  a  cupped  syphon,  and  draw  from  the  bottom 
of  the  steamer.  They  deliver  freely,  and  while  in  use  in  liquors  evolv- 
ing gases  (the  steamers  sometimes  evolve  sulphurous  and  nitrous  gas) 
these  s^^phons,  each  having  an  air  chamber,  retain  their  charge  a  much 
longer  time  than  an  ordinary  syphon  can  under  similar  conditions. 

Forconnecting  steamers  in  the  hotter  part  of  the  bank,  the  syphons 


need  not  be  made  with  tbe  air  cliamber,  unless  the  aci<l  is  frpqnentiy  of 
ver)'  b)ul  quality,  containing  much  gas.  The  smallest  depth  of  Hqner 
in  wliieli  this  syphon  can  be  charged  is  six  and  unc-hall'  iiinliea. 

STEAM  JET  FOE  CHAMllEUS. 
Steam  Jets  are  made  of  chemical  stone-ware.  TIioso  nianiifaetiirMl 
by  the  Messrs.  Cliff,  at  the  Imperial  Potteries,  Lambeth,  Ldiiiliin,  an- 
porous,  baked  at  a  heat  below  vitrification,  and  are  not  {;hiz<>d.  Thew 
withstand  the  effect' of  acid  gases  and  the  sudden  heat  uf  Hteani,  nuil 
will  maintain  a  uiiifonn  jet  of  high-pressure  steam,  which  can  be  rcgii. 
lated  by  chippirig  off  tbe  indented  end  of  the  jet.  This  jel-liule  i\<ir* 
not  clog  or  enlarge  as  with  a  leaden  jet.  The  conical  exterior  insunw  a 
close  6t  iuto  a  smooth  circular  bole  iu  the  sheet  lead  foruiiug  the  top  of 
the  cliamber,  and  without  enlarging  tbe  hole  by  wedging  too  tightly 
int4i  it. 


APPENDIX. 


COLORING  MATTERS  DERIVED  FROM  COJLL  TAR. 

EXTRACT  PROM  THE  REPORT  OP  DR.  A.  W.  HOFMANN. 

"This  is  no  longer  an  age  in  which  an  industry  requires  many  years 
for  its  creation,  and  still  longer  time  for  its  development  and  expansion. 

"Jealously  guarding  the  processes  employed,  hiding  with  care  the  raw 
materials  usi^d,  a  manufacturing  pr^ess  formerly  was  hid  in  an  obscurity 
which  had  the  effect  of  confining  a  profitable  monopoly  to  the  country 
where  it  was  first  established.  The  privileges  conceded  by  the  rulers,  a 
host  of  legislative  enactments,  general  ignorance,  and  the  special  organ- 
ization of  labor,  all  tended,  at  a  period  anterior  to  1789,  to  favor  this 
result. 

"In  our  days,  a  useful  discovery  is  scarcely  made,  or  a  happy  applica- 
tion of  one  found  out,  before  it  is  published,  described  in  the  scientific 
journals  or  other  technical  periodicals,  and  especially  in  the  specifica- 
tions of  patents.  It  then  becomes  the  starting-point  of  a  thousand 
researches  and  new  experiments,  entered  into  by  the  philosopher  in  the 
hope  of  advancing  scientific  progress,  and  by  the  manufacturer  with  the 
expectation  of  reaping  a  material  benefit.  From  these  multiplied  and 
diverse  eflforts,  these  incessant  labors  of  an  army  of  workers,  arises  an 
industry  which  has  no  sooner  sprung  into  existence  than  it  becomes  im- 
portant and  prosperous.  Moreover,  it  is  not  only  in  the  land  of  its  birth 
where  its  development  takes  place;  it  extends  rapidly  in  foreign  coun- 
tries, so^  that  it  not  unfrequently  happens  that  the  *  place  where  the 
discovery  has  originated  is  distanced  in  the  applications  of  it  by  neigh- 
boring states.  The  ocean  itself  is  no  longer  a  barrier  between  the 
nations  which  it  separates.  New  York,  in  an  industrial  sense,  is  now  a 
neighbor  of  London,  Paris,  and  the  German  centers  of  industry. 

"The  history  of  the  artificial  coloring  matters  derived  from  coal 
abounds  in  illustrations  of  this.  It  only  dates  from  the  end  of  1856, 
and  yet  what  success  it  had  achieved  in  the  Exhibition  of  18621 

"From  that  djite,  owing  to  the  number,  variety,  beauty,  and  value  of 
its  products,  and  from  the  large  scale  on  which  it  was  carried  on,  it 
might  rank  with  the  largest  industries.  In  1862  the  value  of  these 
manufactures  had  risen  from  nothing  to  ten  millions  of  francs;  at  the 
present  day  this  sum  is  trebled,  and  still  the  products  are  much  chea^Y 
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liiftn  tliey  were  before.  Indeed,  tlie  itii]»oveiiieut8  aiiecesslvolt  tiitn>- 
duced  ititn  tlie  luauufacture  of  the  tiuctorial  products  deiivi'd  ttom  v^Ntj  ' 
Imve  liftd  tlie  result  uot  odIj  of  rendering  them  more  beautiful,  but  Ht  . 
tbe  same  time  of  reducing  tbeir.cost  in  such  a  manner  tbat  auiliiiv  culurx 
can  successfully  compete  in  iiriee  with  any  other  culonng  matt^^r  of  n|Did 
tiiictoiial  power;  bo  that  if  they  were  formerly  purchased  on  aixmont  of 
the  uucxampled  brilliancy  of  their  tint^  they  will  retain  their  iin|ion 
ance  owing  to  the  i<w  price  at  which  they  can  Imj  pi-otUii^tl. 

"Among  the  coloring  inattt^rs  which  were  already  known  in  1803,  oome 
have  now  become  tnie  raw  maferiah,  from  which  are  prociitced  other 
Coloring  matters  equally  beantiful,  equally  rich,  and  of  no  i^H8  imiton- 
anee  than  those  &om  which  they  have  sprung. 

•'Thus,  rosaniline  has  become  the  parent  of  a  whole  wric*  of  colorf, 
and  last  of  all  of  a  green.  The  gamut,  of  coloring  niatU-ra  ilerivetl  ftvtn 
aniline  is  now  complete;  we  have  red,  orange,  yt-llow,  gri"«>n,  blue,  iodisf' 
and  violet. 

"Are  we  not  justified  in  saying  that  the  manufacture  of  HrtiHeint  exilor 
iug  matters,  in  spite  of  the  improvements  of  which  it  Is  y4>t  caitubte,  in    ' 
spite  of  the  discoveries  whidi  will  yet  enrich  it,  and  waw-i^ly  t**ii  yfMs 
old,  has  emerged  from  the  state  of  infancy,  and  become  uni>  uf  tbe  mcM 
important  industries  of  the  aget 

"But  if  the  deve]o|imcnt  of  tlii.s  new  branch  of  ni:iaufaotnrp  lis* 
attained  so  high  a  point  in  so  limited  a  time,  its  publication  and  diffiiKiou 
through  the  industrial  and  commercial  world  have  advanced  with  still 
greater  rapidity.  The  Hi-st  of  the  aniline  dyes  in  order  of  date  is  man 
vciue.  This  was  discovered  in  the  mouth  of  August,  18.">(>,  by  Mr.  Vk. 
H.  Perkin.  Whilst  the  inventor,  young,  and  of  ample  resonrcr>. 
remained  for  nearly  two  whole  years  before  he  could  caiTy  out  his  iuveri 
tion  on  a  large  scale,  and  strove  against  tbe  difficnlties  which  beset  th- 
introduction  of  all  new  discoveries,  several  French  manufacturers  pm- 
duced  luauveine  iiu  mediately,  and  bn  a  large  scale,  by  the  actual  piwiw 
(or  but  slightly  modified)  which  was  revealed  to  them  by  tbe  English 
patent.  One  who  only  considered  the  state  of  the  industry  at  this  tinir 
in  tbe  two  countries,  would  have  said  that  the  invention  l>elongi'<l  li> 
■  France,  and  bad  only  been  imported  into  England.  Fn>m  Fniiice  it 
almost  at  once  spread  to  Germany. 

"In  18.VJ  aniline  ri'd  was  produced.  Scarcely  three  months  after  it- 
production  was  commenced  at  Lyons  it  was  transptante<l  to  Mnlbonsr: 
then  cHMsiiig  the  Channel,  it  became  establisheil  iu  England,  at  Ijondoci, 
Coventry,  and  Glasgow,  and  was  not  long  before  it  was  taken  a[>  iti 
Germany. 

"Aniline  blue  first  appeared  in  ISfiO.  Less  than  a  year  a1lerward>  n 
t<Mik  ten  manufactories  in  Germany,  England,  Italy,  and  Switzerhnul  i'> 
prodni-e  this  new  material. 

"While  the  manufacture  of  aidline  colors  thus  l)eeame  Euni|ifaii. 
tlieJr  consuun)tion  sv*^'^**'^  *^^^^  ixKttev,  and  now  could  be  ob8e^^■ed  thi- 
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unique  fact  in  the  history  of  •ommerce:  the  West  supplied  the  East  with 
^coloring  matters,  sending  its  artificial  dyes  to  the  confines  of  the  globe, 
to  China,  to  Japan,  to  America,  and  the  Indies — to  those  favored  climes 
which  up  to  the  present  time  had  supplied  the  manufactories  of  Europe 
with  tinctorial  products.  This  was  a  veritable  revolution.  Chemistry, 
vic;torious,  dispossessed  the  sun  of  a  monopoly  which  it  had  hitherto 
always  eryoyed;  at  the  beginning  of  this  century,  when  mythological 
language  was  in  vogue,  it  would  have  been  said  that  Minerva  had  tri- 
umphed over  Apollo. 

"But  it  was  not  sufficient  to  extmct  colors  from  tar  and  send  them  to 
China;  it  was  necessary  to  secure  a  market  for  them  and  get  their  accept- 
ance; and  now  occurred  a  circumstance  characteristic  of  this  epoch.  In 
order  to  apply  these  colors,  the  processes  being  altogether  different  from 
those  followed  by  the  Chinese,  and  their  employment  requiring  the 
assistance  of  substances  which  were  unknown  to  them,  it  was  necessary 
to  change  at  the  same  time  their  tinctorial  substances,  their  solvents, 
and  their  mordants — in  a  word,  to  undertake  the  education  of  the 
Chinese  dyers.  This  difficulty  did  not  ffc  a  moment  stop  the  European 
manufacturer;  he  sent  to  China  and  Japi).n  not  only  the  workmen  who 
should  teach  his  customers  the  way  to  apply  the  colors  with  which  he 
supplied  them,  but  also  the  chemical  products  necessary  for  their 
manipulation,  such  as  sulphuric  acid  and  absolute  alcohol,  which  were 
before  unknown  to  them.  Thus  arose  considerable  dealings  with  the 
East,  the  quantities  sold  by  European  manufacturers  in  1864,  1865,  and 
1866  amounting  to  several  millions  of  francs. 

"The  Universal  Exhibition  of  1867  shows  considerable  progi'ess  in  all 
branches  of  the  manufacture  of  artificial  colors  since  1862.  It  should 
here  be  noted  that  the  yeajr  of  the  English  Exhibition  was  itsel%one  of 
the  most  fertile  in  discoveries  and  improvements. " 

"Almost  immediately  after  its  close  there  appeared  aniline  green,  the 
violets  of  methylic  and  ethylic  rosaAiline,  and  aniline  black,  and  at  the 
same  time  science  wa«  able  to  dispel  the  darkness  which  had  hitherto 
enveloped  the  production  of  the  new  coloring  matters.  If  we  wished  to 
generalize,  we  should  say  that  exhibitions  are  not  only  of  value  in  regis- 
tering acquired  discoveries,  but  still  more  of  inducing  and  hastening 
the  birth  of  new  inventions.  However  this  may  be,  we  may  here  tabu- 
late the  coloring  matters  mentioned  in  the  reports  of  the  Exhibition  of 
1862: 

Picric  acid. 

Isopurpurate  of  potash. 

Mauveine  and  its  salts. 

Bosaniline  and  its  salts. 

Bosaniline  blue. 

Rosaniline  violet. 

Chrysanline,  (Phosphine.) 

Peonine. 
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Azuliue.  1^ 

Euieraldine. 

Viridino. 

Axanae. 

Pae  ado-»lizari  ne. 

"Some  of  these  colors  have  diBap[)eared  frooi  commtTw,  if,  indoMj,  it 

is  certain  they  were  ever  introduepd;  these  are  einprahiiiii',  vlridim-, 

aKuriite,   and  pseudo-alizarine.      Ttie    constimptioD  of   mauvfiite   hw 

dimiiiisbed  considerably,  as  well  as  that  of  the  rosanilineTiolct^;  Itut, 

on  the  other  hand,  the  iinportjince  of  rosaniliue  and  of  tripheu.vlic  ros- 

•  aniline  bine  bas  gi-eatly  estended.     At  that  time  aniline  hlat^k  only 

■  existed  in  theory,  now  it  is  one  of  the  most  Vahiable  of  thin  claiw  of 

I  colors. 

"  Tlie  following  is  a  list  of  the  c^oloring  matters  whif^li,  sine«>  IS&J, 
have  entered,  or  are  abont  to  enter,  into  commenie,  and  which  figureil  in 
the  Exhibition  of  1867 : 

Aniline  green  ft-om  aldehyd. 

Methylic  and  ethylic  rfceauiliue  violets. 

Aniline  green  from  iodide  of  methyl. 

Aniline  maroon. 

Aniline  gray. 

Aniline  black. 

Mauvaniline. 

Diphenylamine  blue. 

Chry  sotol  uid  ine . 

Kaphthalic  red,  (salts  of  chloroxynaphthalic  acid.) 

N^aphthalic  yellow,  (binitro-naphthol.) 
"  Aidong  these  latter  substances  many  are  of  considerable  un|><>rtao(r. 
sncli  as  the  new  greens,  the  violets,  and  aniline  black. 

"  Bat  if  new  colors  have  been  discovered,  the  improvement  of  the  old 
ones  bas  not  been  neglected ;  their  price  has  been  lowereit ;  their  extivine 
purity  and  beanty,  which  at  the  date  of  the  1802  E.vhibition  were  exee|>- 
tional  i|ualities,  have  now  become  matters  of  ordinarj-  pro<tuction ;  ami 
the  liealthineBR  of  the  nmnufacturing  processes  has  been  cunsidenibly 
amclionitod. 

"  CiuTosponding  inii)rovements  have  been  effected  in  the  industr>'  of 
the  raw  material.  In  28(i2  a  large  qnantity  of  coal  tar  was  conipletelv 
lost  for  the  mannfitctiire  of  artificial  coloring  matters;  althongh  (or 
some  time  it  was  collected  in  certain  works,  at  St.  Etienne,  for  pxain)>lt>. 
tbaiika  to  the  cai-e  aud  processes  of  MM.  I'anwels  and  Knab.  The 
problem  consisted  in  transforming  the  ordinar>'  coke-ovens  into  viist  gius 
retoil.s,  which  while  producing  the  same  quality  of  coke  admit(e<l  of  the 
coUection  of  the  tar  and  gjis ;  the  latter  serving  to  heat  the  ovenn  them- 
selves. These  apparatus,  which  the  limited  scope  of  our  report  prevt-nt* 
us  from  describing,  are  l>ecoming  more  generally  adojtted;  they  have 
already  exeitised  a  notaWc  uvftweTiwi  «\\  the  price  of  the  products  of  the 
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distillation  of  coal,  and  especially  on  the  light  oils,  although  the  tar  is 
far  from  being  collected  in  a  complete  manner. 

"In  France  three  millions  of  tons  of  coal  are  carbonized  annually  to 
supply  coke  for  metallurgical  purposes.  When  the  process  of  MM. 
Pauwels  and  Knab'  is  more  generally  adopted  there  will  be  collected 
from  this,  one  hundred  and  twenty-five  or  one  hundred  and  thirty  mil- 
lions .of  kilograms  of  tar,  which  would  yield  two  or  three  millions  of 
kilograms  of  light  hydrocarbons.  It  may  therefore  be  predicted  that 
the  price  of  benzols  will  fall  still  more,  and  that  consequently  the  cost  of 
coloring  matters  derived  from  it  will  be  reduced.  These  prices  are  at 
the  present  time  from  seventy-  to  eighty  centimes  the  kilogram  for 
benzol ;  in  1862  it  was  worth  three  or  four  francs  the  kilogram.  Ani- 
line, which  then  cost  from  twelve  to  eighteen  francs,  is  now  worth  two 
and  one-foiu^th  francs,  or  three  and  one-half  francs  at  the  maximum. 
Crystallized  hydrochlorate  of  rosaniline  has  fallen  from  two  hundred 
and  fifty  to  three  hundred  francs  to  twenty-five  and  thirty  francs.  The 
blue  which  was  formerly  sold  at  ^ve  hundred  francs  is  now  offered  at 
one  hundred  francs,  and  inferior  qualities  cost  only  thirty  or  forty  francs* 
These  figures  prove  in  a  most  convincing  manner  the  enormous  progress 
realized  by  the  aniline  color  industry  since  1862. 

"  This  reduction  in  price  of  the  aniline  colors  is  such  that  all  manu- 
facturers who  use  coloring  matters  have  found  it  worth  white  to  replace 
their  former  tinctorial  products  by  these  artificial  colors. 

"  Besides  this,  the  employment  of  these  products  has  greatly  simplified 
the  formerly  very  complicated  and  costly  operations  and  processes  of 
dyeing,  so  much  so  that  an  ai)prentice  can  now  obtain  as  good  shades  as 
a  skilled  workman ;  this  facility  of  application  has  certainly  not  less 
contributed  to  the  success  of  (he  coal  tar  coloring  matters,  than  tMe  rich 
ness  and  variety  of  their  shades. 

"The  employment  of  these  magnificent  coloring  matters  is  not  con- 
fined to  dyeing  and  calico  printing.  They  are  utilized  in  many  other 
industries.  Their  different  applications,  the  most  important  of  which 
we  shall  rapidly  glance  over  at  the  end  of  this  repoit,  hj|ve  also  contri- 
but<5d  to  their  development,  although  they  only  consume  a  comparatively 
.small  amoiuit  of  these  coloring  matters. 

*'The  progress  which  we  are  about  to  record  in  the  industry  of  the 
coal  tar  colors  shows,  in  fact,  that  the  probable  development  of  the  ani- 
line colors  and  their  economic  and  commercial  results,  foreseen  by  the 
Reporter*  in  1852,  are  to-day  accomplished  facts.  Everything,  therefore, 
leads  one  to  imagine  that, ultimately  the  natural  will  yield  entirely  to  the 
artificial  coloring  matters. 

**  This  revolution,  the  influence  of  which  will  be  most  important,  since 
it  will  liberate  for  the  production  of  food  many  lands  now  employed  in 

» Se6  La  Chimie,  by  Pelouze  and  Fremy,  vol.  ii.,  p.  884.    The  apparatus  of  MM. 
Panwels  and  Knab  also  figure  in  the  exhibitiqn  of  mines  of  the  Loii^. 
3  International  Exhibition  of  1682.    Reports  of  the  Juries,  class2,  section  A.^  ^.  V2A. 
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[  Indtiiitrial  operiitiodB,  would  already  liavr-  (ukt-ii  jiliicc  if  l!ie  nrlilk-jal 
b^culoi'H  hitWrto  discovm-ud  were  as  solid  as  tliwir  rivulit.  Lp«*  fugitiiiT 
I  Xtiaa  wliPti  llrst  prttparcd,  owing  to  tin-  grwiUT  »t»t*'  of  purity  in  wliirh 
I  fliey  art'  now  ohtuiiipd,  tlipy  are  atill  Uw  dear  to  enter  largply  into  tint 
rflyemgof  doth  and  otlier  textures  n«ed  for  bousefaold  jitirpoMCM,  On 
f  reviewing  the  history  of  coloring  matters  in  general,  we  may  be  per 
{'jnitt4Ml  to  hoiie  that  this  defect  of  8tjtl>ility  will  noon  disappear  under  thr 
iliiticil  I'fl'ortfi  ••(  wcieiH-i'  iiiid  iinln.stry." 
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